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HEBMAN LUDWIG FERDINAND VON HELMHOLTZ. 

On September 8, 1894, after seventy-three years of 
life, which yielded a record almost unsurpassed of 
work in physiology, anatomy and physics, Von Helm- 
holtz died. The combination which he possessed of 
mathematical and experimental talents of the highest 
order, backed by a medical education, placed much of 
his work in the intermediate regions between physio- 
logy and physics, gave h is investigations a peculiarly 
practical value and caused them to influence surgical 
practice on the one hand, while his work in pure science 
has enlightened the world of science. 

Herman Ludwig Ferdinand von Helmholtz was his 



full name. He was born in Potsdam, August 31, 1831, 
in which city his father held a position as a teacher in 
the "gymnasium" or elementary school. When seven- 
teen years old he entered the University of Berlin in 
the Frederick William school, taking up the study of 
medicine. He desired to be a physicist, but circum- 
stances forced him to take the more practical course of 
medicine. Later in life he was pronounced in his 
views of the great utility of the study of medicine to 
himself, as a guide and basis for his later work in 
physics. 

In 1841, sick with typhus fever, he was treated in 
the Charity hospital gratuitously, a privilege which 



was his due as a student. On recovering he received 
the portion of his income which had accumulated 
during his illness, and this money he at once devoted 
to the purchase of a microscope, and began to study the 
nervous processes of the ganglion cells of invertebrates. 
These studies were used in his graduating thesis, and in 
1842 he received his doctor's degree. In 1843 he pub- 
lished a work on putrefaction and fermentation, reject- 
ing Liebig's chemical theory, and laying the foundation 
for the modern biological treatment of the subject. He 
was military surgeon in Potsdam during this period, 
yet prosecuted his work in science, in 1845 preparing 
an article on heat for a medical dictionary. The sub- 
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ject was treated largely from the physiological stand- 
point. In it he brought out the fact that muscular 
activity changed the chemical composition of muscu- 
lar tissue. Later (1847) he proved that muscles in ac- 
tion produce heat. 

In the same year he wrote his famous work on " The 
Conservation of Force," a work which was in line with 
Robert Mayer's earlier publications of 1842 and 1845, 
but which was written in ignorance of Mayer's inves- 
tigations. This was before physicists had accurately- 
distinguished force and energy and before J. Clerk 
Maxwell had worked up the theory of dimensions of 
physical quantities. The new doctrine, which was so 
near an approach to the truth, was enthusiastically 
received. Faraday, feeling its inconsistencies, bowed 
to authority and accepted it. Later, when the doc- 
trine was changed to "The Conservation of Energy," 
all difficulty disappeared, and it is now universally ac- 
cepted. 

He was about this time professor of anatomy in the 
Berlin Academy of Art and next received the chair of 
physiology and general pathology in Konigsberg. He 
applied direct experimentation to the problems of 
animal life and examined the rate of transmission of 
nerve impulses and the duration of muscular contrac- 
tions. This was in 1850. He finally determined that 
the nerves telegraphed their signals at about the 
speed of an express train (26"4 meters)— far slower than 
the velocity of sound. 

In 1851 he described the ophthalmoscope. This in- 
strument opened the " windows of the soul" to every- 
day inspection, and the dark chamber of the eye is 
now every day explored by its aid for the treatment 
of the maladies of sight. This invention alone was 
enough to make the reputation of a life. He followed 
this achievement by investigations in physiological 
optics, and his great work on the subject, " Text Book 
of Physiological Optics," published in 1867, represents 
ten years of work He was professor of anatomy and 
physiology at Bonn, 1855-1858, then he went to Heidel- 
berg as professor'of physiology. In 1862 his famous work 
on "The Doctrine of Tone Sensations as a Physiolog- 
ical Basis of the Theory of Music," was published at 
Brunswig, the third edition appearing in 1870. This was 
an epoch-making work. The true nature of sounds, the 
relations of fundamental notes and overtones in the 
production of vowel sounds, the physical analysis of 
sound and reproduction of the same by physical means, 
were treated by Helmholtz by methods and processes 
which laid the foundation of the science of acoustics. 
He also tried to find a basis for the action of the ear in 
harmonic vibration of its membrane. How far the ear 
can be accepted as a string instrument is, however, as 
yet a matter open to speculation. 

His principal work in ihe realm of pure physics up 
to this period was these investigations on sound. 
Electricity and hydrodynamics occupied his attention 
after his acceptance of the professorship of physics in 
the University of Berlin, where he succeeded Magnus, 
who died in 1871. He applied experimentation to the 
investigation of the modern ether theory of electricity 
with signal success. Perceiving the analogy between 
vortex motions in fluids and electro-magnetism, he 
founded a mass of theory on the analogies, which has 
now been assimilated by modern physics of electricity. 
Hi * work in electricity and the standing awarded him 
in it by electricians have given him. a position in the 
electric world comparable to that which he holds in 
physiological science. His recent visit to this country, 
to attend the electric congress at the Columbian 
World's Fair, emphasized this fact, 
info tneiaws'of rain formation, of lightning discharge, 
of tides and of waves being classic. 

In 1887 he accepted the presidency of the physical- 
technical institution in Berlin founded by the German 
Emperor, on the basis of a gift of one-half million 
marks (about $125,000) by Werner Siemens, at the same 
time taking the directorship of one section, the pure 
science department. In 1883 hereditary nobility was 
conferred upon him by the German Emperor. 

It is futile to attempt within the limits of our space 
to give more than a mere skeleton of his work. His 
publications embrace not far from one hundred titles ; 
some of them most abstruse, others so popular and in- 
teresting as to be veritable classics. 
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Aluminum Horseshoes. 

Recent tests made in Arizona of aluminum horse- 
shoes indicate that while the shoe, so far as perfected, 
will not wear quite a month when subjected to the 
severe mountain scouting in that section, Lieut. R. 
B. Wallace, 2d Cavalry, who made the test, found that 
the front shoes lasted some 28 days (306 miles) and the 
hind shoes 23 days (260miles), through country covered 
with lava rock. As the country traversed was unusu- 
ally rough even for Arizona this test may be taken as 
a fair indication that steel-clad aluminum shoes will 
answer all ordinary requirements of the cavalry service. 
These shoes have particles of highly tempered steel 
pressed into the sole of the shoe by a pressure of some 
100 tons, which makes the wearing surface practically 
steel- clad. 
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ASTRONOMICAL. 

When unusual opportunities present themselves to 
astronomers for viewing certain objects or phenomena, 
and these events are commented on by the press, and 
brought to public notice by lectures, and in other 
ways, those who have never before given astronomical 
subjects a thought begin to look with purpose and a 
new interest at the heavenly bodies, while some such 
observers, almost before they know it, become habitual 
star gazers, and not a few look about them for some 
means of seeing more than the unaided vision will re- 
veal. They press into service an opera glass, field 
glass, or, if available, a small army telescope, or tele- 
scope of larger dimensions, taking such works as Ser- 
viss' admirable book "Astronomy with an Opera 
Glass," Noble's "Hours with a Three Inch Telescope, 1- 
Gibson's " Amateur Telescopisfs Hand Book," Proc- 
tor's " Half Hours with a Telescope," or the charming 
book of Webb's, entitled " Objects for the Common 
Telescope," as a guide. They begin to make observa- 
tions without any special knowledge of the objects 
viewed. The earliest lesson learned is that the hands 
make a very poor support for an optical instrument, 
and the first impulse is to secure some means of hold- 
ing the instrument steadily, especially if it be one 
more powerful than an opera glass. After overcoming 
this difficulty, the next trouble arises from precon- 
ceived notions of magnification. When the telescope 
is directed toward a star, the star appears smaller than 
it does to the unaided eye, and when the moon is 
viewed through a telescope, it is with some disappoint- 
ment at first, as regards size, because ideas of the size 
of the moon as seen with the naked eye are extrava- 
gant and erroneous; but let the observer view the 
moon with both eyes, with one through the telescope 
and the other without, and he will be able to super- 
pose the image seen with the unaided eye upon that seen 
through the telescope. His ideas will then at once un- 
dergo a change, as, especially in the case of a small tele- 
scope magnifying fifteen or twenty times, he will see the 
moon fifteen or twenty times larger in the telescope 
than outside of it. Now the question arises as to why 
the moon is magnified while the star was not. The 
fact is the star is so far distant that, although its size 
may be many times that of our sun, it becomes a mere 
point of light, which no optical aid at our command 
can magnify to such an extent as to cause it to appear 
in the telescope like a planetary disk, and the amateur 
may have the satisfaction of knowing that even the 
largest telescope cannot show star images any larger, 
although it will show them brighter, on account of the 
superior light-gathering power of the larger instru- 
ment. A view of one of the planets reveals a disk of 
appreciable size even in a small telescope. 

A three inch telescope mounted on a convenient 
stand is a desirable instrument for the amateur. It is 
very portable, and shows many of the beauties of the 
heavens to very good advantage. Seen though such 
an instrument, the stars have much of jinterest for 
the amateur astronomer — their color, whether they 
are single, double or multiple. Some of the star 
groups are a constant source of delight, as seen with 
a low power. In a good telescope, large or small, a 
star appears as a very minute disk of light, with two 
or three fine diffraction rings around it. Opticians 
tell us that the appearance of a star as a disk with 
diffraction rings is due to a radical defect which exists 
in all refracting telescopes. According to the correct 
theory, a star, in a telescope of any size, should appear 
only as a point of light. 

How different the appearance of one of the planets ! 
»YiLu me luagiiiucauon 01 iuu, Saturn appears larger 
than the full moon, as seen with the unaided eye. 
Jupiter with the same power appears with twice the 
diameter of the full moon, and with the power of 80 
a very little larger than the moon. These statements 
can be readily verified by looking at the planet and 
the moon simultaneously, as suggested in the case of 
the telescopic image of the moon, superposed on its 
own image, as seen with the- unaided eye, the tele- 
scopic image of Saturn or Jupiter being superposed on 
the naked eye image of the moon. 

The illusion as to the apparent size of the moon may 
be said to be a secondary illusion. Some compare the 
size of the moon at the horizon to that of a small car- 
riage wheel, others to that of a dinner plate ; in fact, 
every observer has his own standard of size but no 
one ever measured the moon by actual comparison 
with any object near at hand, like a wheel or plate, 
without having the illusion dispelled. A dime held at 
arm's length will eclipse the moon. 

The difficulty lies in comparing the moon with ob- 
jects at or near the horizon, which themselves being 
familiar are mentally recognized as appearing of the 
same size as they would if near by. A fairly tall 
chimney a quarter of a mile away when compared with 
a chimney across the street is less in height than three 
of the bricks of the near-by chimney; in fact, it might 
be said, as a rough approximation, that the distant 
chimney subtends a smaller angle of vision than 
would one of the bricks of which it is composed when 
placed across the street. 
The observer says, perhaps, that the moon is larger 
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than the chimney ; but how large is the chimney ? 
The illusion begins with mistaken ideas of the object 
with which the moon is compared. 



THE HEAVENS IN NOVEMBER. 

The present month is notable in astronomical annals 
for the occurrence of a transit of Mercury across the 
disk of the sun on Saturday, the 10th. The United 
States are specially favored in this case, since the event 
occurs in the middle of the day, so that not only will 
every one have an opportunity to witness it, but our 
astronomers will be able to study it under the best of 
circumstances. In Europe only part of the transit 
will be seen. It will begin here about 10:55 A. M., 
eastern standard time, and end about 4:12 in the after- 
noon. The little planet will cross the sun from east to 
west, considerably north of the center of the disk. 
Some optical aid will be needed to see it. A strong 
field glass will probably suffice to show it as a minute 
black spot on the sun, but a telescope will do better. 
In any case, the eye must be carefully shielded with a 
piece of smoked or black glass. The safest and most 
comfortable way to view the transit with a telescope, 
unless proper solar eye-pieces are at hand, is to project 
the image of the sun through the telescope upon a sheet 
of white paper held a foot or more from the eye-piece. 
Those who watch the transit with powerful instru- 
ments will be particularly attentive to observe whether, 
as the planet passes on and off the disk, it exhibits a 
ring of light, such as that seen surrounding Venus in 
similar circumstances, and the presence of which would 
be clear evidence of the existence of an extensive atmo- 
sphere on Mercury. Any peculiarity in the appearance 
of the planet as it crosses the sun should be noted. 
This event also offers an opportunity to improve our 
knowledge of the motion of Mercury in its orbit, of 
which certain unexplained anomalies recently led Prof. 
Newcomb to suggest the possible existence of a ring of 
planetoids revolving around the sun between Mercury 
and Venus. This is the thirteenth and last transit of 
Mercury for the nineteenth century. 

Mars will continue to be conspicuous during Novem- 
ber, although it is now receding from the earth. In 
the middle of the month it crosses the meridian about 
30 minutes before 10 P. M. Some of its so-called con- 
tinents and seas are still visible with telescopes of 
moderate size, but its south polar snow cap, conspicu- 
ous last summer, has disappeared. Apparently it has 
been an exceptionally hot summer in the southern 
hemisphere of Mars. 

As Mars sinks toward the west, Jupiter will be seen 
rising in the east, a little to the left and north of Orion. 
The contrast between the two planets] is striking and 
beautiful, Mars being decidedly reddish in tone and Ju- 
piter white. As the former loses in brightness the latter 
gains, and by the end of the month Jupiter will have 
become the undisputed sovereign of the evening skies. 
Already it is a marvelous object for the telescope, 
being more brilliantly belted than during its last op- 
position, and displaying an unwonted profusion of 
color. Jupiter is in Gemini, rising on the 15th at 7 
o'clock in the evening, and crossing the meridian 
about a quarter before 3 A. M. 

The moon will reach first quarter on the 5th at 10:16 
A. M., being then near the middle of the constella- 
tion Capricornus. It becomes full moon in Aries on 
the 13tK at 2:49 A. M., and attains last quarter in Leo 
at 9:08 P. M. on the 19th. The new moon of the 
month occurs on the 27th at 3:54 A. M. It is in apogee 
on the 4th, and in perigee on the 16th. It is perhaps 
not generally understood that between apogee and 
perigee, the moon sometimes changes its distance from 
the earth by more than 31,000 miles, and that when 
it is nearest to the earth its attractive force upon our 
planet is about one-quarter greater than when it is 
farthest away ; the apparent size of the moon also 
changes to the same extent. 

The moon will be near Mars on the night of the 
10th, near Neptune on the 14th, and near Jupiter on the 
15th. Neptune, which to a practical eye, with any good 
astronomical telescope exceeding two inches in aper- 
ture, looks different from a star (although it is a mere 
point with such a glass), may be found rather more 
than 8 degrees northeast of Aldebaran and under the 
fifth magnitude star Iota in Taurus. Saturn, Uranus 
and Venus are too near the sun for observation this 
month. 

' There are many interesting objects in the stellar 
heavens conveniently placed during the evenings in 
November. Among these may be mentioned the great 
Andromeda nebula, which is nearly overhead at 9 
P. M. about the middle of the month. It will be found 
instructive to turn the telescope — a three inch will do 
— from this nebula to the still greater and quite dif- 
ferent one in Orion, which will be seen not far above 
the eastern horizon at the same hour. By waiting an 
hour or two later the comparison may be more satis- 
factorily made, as Andromeda will then have passed 
away from the zenith and Orion will have risen out of 
the mists. 

The wonderful variable Algol in Peresus will be 
found some twenty-odd degrees east of the Andro- 
meda nebula. This star, as many readers know, after 



maintaining its light at the second magnitude for more 
than two days, suddenly begins to fade, and in the 
course of about four hours sinks nearly to the fourth 
magnitude. In a few minutes it brightens again, and 
within three or four hours resumes its original bril- 
liance. The cause of these remarkable changes, which 
are very regular, is believed to be the existence of an 
immense dark body, almost as large as Algol itself, and 
about the size of the sun, revolving around Algol so 
close that the distance between their surfaces does not 
exceed 2, 300, 000 miles 1 They swing around their com- 
mon center of gravity, Algol flying twenty-six miles 
and its mysterious companion fifty-five miles per 
second. There will be aminimum of Algol on the 24th 
at midnight, Eastern Standard time. By adding 2 
days, 20 hours and 49 minutes, the time of the next 
minimum may be calculated, and from that the next, 
and so on. If the theory of the cause of Algol's changes 
is correct, what those who watch that star on the 24th 
of this month will really see is an eclipse of Algol. 
Just at midnight on that date the huge black com- 
panion, whatever it is, will be exactly between us and 
the star, shutting off two-thirds of the latter's light. 

There are also some fine double and multiple stars 
well placed this month. The location of those men- 
tioned may be found by the aid of Proctor's star atlas. 
One of the most beautiful is Gamma in Andromeda. 
A small telescope suffices for this object, showing with 
a magnifying power of 50 or 75 diameters two stars 
only ten seconds of arc apart, the larger golden yellow 
and the smaller deep blue. The small star is again 
double, but only such a glass as the Lick telescope can 
at present separate it. Another beautiful double star 
which crosses the meridian about 10 P. M. in the mid- 
dle of the month is Alpha in Pisces. The components 
in this case are much closer than those of Gamma An- 
dromedae, being separated by a space of only three 
seconds. The larger star is green and the smaller blue. 
A telescope of at least three inches aperture should be 
used for this star. In Cassiopeia, also favorably situ- 
ated, will be found the star Eta, which is double, one 
of the components being straw colored and the other 
purple. Their distance apart is five seconds, but the 
purple star is so small that it may be difficult to get a 
satisfactory view of it with a telescope less than three 
and one-half inches in aperture. 

Many other splendid objects adorn these mid-au- 
tumn evenings, but further reference to them must be 
omitted for the present. Garrett P. Serviss. 



SMALL CALIBER PROJECTILES. 

The recent movement in favor of small caliber arms 
for use in war has been inspired by several causes. The 
saving of weight, so that the soldier could carry more 
cartridges, is an important one. The production of a 
higher initial velocity is also made possible by the es- 
tablishment of a heavier powder charge per unit of 
weight of bullet. To maintain a high average velocity 
in the face of diminished cross-section the bullet has 
been greatly elongated, so as to be almost a short arrow. 
Then, as rapid rotation has to be given it by strong 
rifling, a steel or other hard metal jacket is put on the 
bullet, to prevent deformation by the lands and 
grooves, and the problem seems solved. The high ini- 
tial velocity diminishes in flight so slowly that a low 
trajectory has been the result, and with one exception 
the arm is a great improvement on its predecessors of 
double its caliber. This exception is the lateral devia- 
tion due to wind. The ratio of weight to longitudinal 
section is so unfavorable that it is found that the new 
bullets are blown to one side by a cross-component of 
wind. 

The action of the wind on a bullet as it leaves the 
mouth of the barrel is comparable to that of gravity 
upon a body beginning to fall. The pressure on the side 
of the bullet represents a force resisted only by the 
inertia of the mass of the bullet. Of course as the 
bullet moves laterally thj wind exerts less and less 
force upon it, but for a strong wind and for the first 
second or two the force is not far from constant. 

The force of gravity will carry in value a falling 
body more than sixteen feet in the first second of its 
fall. Wind pressure in engineering calculations is 
taken at a maximum of thirty pounds per square foot. 
As one of the new bullets has a longitudinal area of 
about one half a square inch, such a wind pressure 
would act upon it even more energetically at the start 
than would gravity. Any strong wind would, it is 
clear, deflect it rapidly from its course. If rifle prac- 
tice were carried on in the assumed thirty pound side 
wind pressure, then the lateral deviation at first would 
exceed the vertical. 

Such an extraordinary condition practically would 
never occur. But the possibilities which the above 
figures suggest have been shown to be real, and in a 
recent trial the deviation due to wind has been found 
to be very great. While striving for a flat trajectory 
and for lightness, the effect of wind in producing 
lateral deviation has apparently been overlooked. 

The wind pressure, as has been said, is resisted by the 
inertia of the bullet, which varies with its mass and 
weight. If the weight is increased, the deviation due 
to wind will be decreased. But to enable the lead to 



stand the strain to which it is subjected, it has been 
found necessary to use a jacket of metal lighter than 
lead, which makes the bullet still more subject to the 
action of wind than a pure lead projectile would be. 

The high specific gravity of lead, 11 352-11 388, 
makes it available for small caliber projectiles. Were 
it possible to use some other metal still heavier, an im- 
portant advance would be made in the direction of 
high average velocity as well as of diminished wind 
action. The very heavy metals are rare. Iridium 
(hammered) is over twice as heavy as lead. Platinum 
and gold have nearly as high specific gravity as iri- 
dium, and uranium and tungsten come next with 
specific gravities of 18"33 and 1700 respectively. 

A rather curious suggestion has been made to the 
effect that tungsten might be used for bullets and 
shot. This suggestion was based entirely on its high 
specific gravity without regard to its other qualities. 
It seems quite possible that were a demand created 
for it, it could be produced in quantities at reasonable 
rates. It is difficultly fusible, combustible and brit- 
tle. At least this is as far as the properties are 
known. But if made in commercial quantities by 
alloying or otherwise treating it, there would be a 
chance of modifying its disadvantageous properties 
so as to obtain the advantages due to its high specific 
gravity. Even now the jacketed bullet is a com- 
pound structure whose jacketing interferes with its 
efficiency. A jacket of tungsten or of uranium would 
increase its weight, while the present jacket dimin- 
ishes it. It seems quite probable that a compound 
bullet of lead and one of these heavy metals could be 
made which would have considerable value in the 
present days of small caliber rifles. 

Aluminum has attracted most attention from its 
lightness. Another St. Claire Deville, who would 
initiate the production of a heavy metal to replace 
lead where weight is the principal requisite, might 
exert his powers on the reduction of the ores of tung- 
sten and uranium. 



Planet Notes for November, 

The following is from Popular Astronomy : 

Mercury will be at inferior conjunction November 10, 
at 12 h. 34 m. P. M. central standard time. The declina- 
tions of sun and mercury differ by only 4' 53", so that 
the planet will be seen projected on the face of the 
sun. The transit will last a little over five hours, be- 
ginning at 9 h. 55 m. A. M. and ending at 3 h. 12 m. 
P. M. central time. [An illustration showing how to 
project the sun's image on a sheet of paper and watch 
the transit was given in the Scientific American of 
October 27.] 

On the 11th, at 10 h. 21 m. A. M., Mercury will pass 
by Venus, only 8' south of the latter. On the 27th, at 
10 h. 58 m. A. M., Mercury will be at greatest elonga- 
tion west from the sun, 20° 10'. He will be at greatest 
brilliancy as morning planet, November 26. 

Venus will be at superior conjunction November 30, 
at 9 h. 17 m. A. M., being then directly behind the sun. 
She will not be in good position for observation during 
the month. 

Mars has for some time been the most conspicuous 
object, save the moon, in the evening sky. He far out- 
ranks the first magnitude stars in brilliancy, appearing 
almost to have a disk visible to the naked eye. Hav- 
ing in October passed his point of nearest approach to 
the earth, he is still comparatively near and in very 
favorable position for observation by amateurs. He 
will be in conjunction with the moon, 3° south of the 
latter, November 9, at 12 h. 56 m. A. M. On the 22d 
he will reach the end of the westward loop in his ap- 
parent path among the stars and will then begin to 
move eastward. 

Jupiter lights up the eastern half of the sky while 
Mars does the western. The two planets are nearly 
equal in brilliancy but quite different in color, the sil- 
very hue of Jupiter contrasting strongly with the ruddy 
light of Mars. Jupiter is in good position for observa- 
tion after midnight. He will be in conjunction with 
the moon November 16, at 4 h. 4 m. A. M. 

Saturn and Uranus will be behind the sun during 
November. 

Neptune may be observed all night, the best time be- 
ing about midnight, when the planet is near the me- 
ridian. He is in Taurus, not far from the star I. 



The Absorption of Odors by milk. 

Parville relates some interesting facts upon this 
subject. If a can of milk is placed near an open ves- 
sel containing turpentine, the smell of turpentine is 
soon communicated to the milk. The same result .oc- 
curs as regards tobacco, paraffin, asafetida, camphor, 
and many other strong smelling substances. Milk 
should also be kept at a distance from every volatile 
substance, and milk which has stood in sick chambers 
should never be drunk. The power of milk to dis- 
guise the taste of drugs — as potassium iodide, opium, 
salicylate, etc. — is well known. 



It is said that the frigate bird can fly at the rate of 
100 miles an hour and live in the air a week at a time 
without touching a roost. 
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A CLUTCH TO COUPLE SECTIONS OF SHAFTING. 

The clutch shown in the illustration is designed to 
hold the abutting ends of two sections of shafting so 
firmly together as to afford practically one continuous 
shaft, but one which may be instantly separated into 
two parts when necessary. The clutch is designed for 
most effective use in rolling mills, as the power comes 
direct from the engine. The improvement has been 
mtented by Messrs. Thomas F. McGee and Eugene J. 
McCarty, of Clinton, Mass. Fig. 1 represents the ap- 
plication of the improvement, the sections of shafting 
uncoupled, and Fig. 2 is a partly sectional view, the 




HcGEE AND MCCARTY'S CLUTCH COUPLING. 

sections of shafting coupled. On one of the abutting 
shafts is a rigid flange with holes to receive coupling 
pins, which slide through holes in a flange on the op- 
posing shaft, the pins being secured to a flange having 
a hollow hub sliding over the hub of the flange on the 
second shaft, and the hollow hub having at its outer 
end a sleeve terminating in a screw. The sleeve and 
shaft are supported in boxes in the lower end of 
brackets, at the upper ends of which are slides or 
shanks moving In boxes of the hangers, the brackets 
being held at the right height by set screws. The op- 
posite brackets are connected by a cross arm, in which 
slides vertically the shank of the clutch blade, adapted 
to engage the screw, there being secured to the blade 
a curved guide extending beneath the screw, prevent- 
ing the latter from working when the shaft sections 
are coupled. The clutch blade is held normally out of 
contact with the screw by a spring, and the upper end 
of Its shank is pivoted to a transverse lever provided 
with a pull cord, which may be extended to such point 
as desired. In the box in which slides the shank of 
the clutch blade is a spring pin engaging a groove in 
the shank, whereby the blade is held in engagement 
with the screw when the pressure on the lever is re- 
moved. The clutch separates the two sections of 
shafting by power, but must be reset by hand. When 
the clutch is closed to hold the sections together, as 
shown in Fig. 2, the pulling down of the lever carries 
the clutch blade into engagement with the screw, thus 
pulling back the sleeve and movable flange to which 
tho pins are secured, and 
withdrawing the pins from 
the flange on the opposing 
shaft. 



low pressure. The boilers are lifted with How- 
den's patent system of forced draught, the shaft- 
ing throughout is of Vickers' steel, and the propeller 
is furnished with large manganese bronze blades. 
The desk machinery embraces all the latest and most 
approved appliances, and in this connection it may 
be stated that the cargo gearing is all hydraulic, 
practically noiseless in its working. The Caledonia is 
the largest vessel that ha? been built at Greenock, 
and is also the largest and most powerful yet con- 
structed for the P. and 0. Company. Not only so, 
but the rate of speed attained by the Caledonia dur- 
ing her official trials, on August 23, over the meas- 
ured mile at Skelmorlie, goes to show that she will be 
one of the swiftest steamers engaged in the Eastern 
trade. There are five decks, viz., the orlop, lower, 
main, upper and hurricane, and a great attraction is 
the magnificent promenade on the upper deck, ex- 
tending a long distance on both sides, and wide 
enough for eight or ten persons to walk abreast. She 
can carry 500 passengers (first and second class), the 
accommodation for whom is of a very superior kind. 
The staterooms are roomy, and are arranged in one, 
two or three berths, so that intending passengers can 
have ample choice. The ship is lighted throughout by 
electricity by Messrs. Siemens Brothers, Liverpool, 
and a large refrigerating chamber is fitted up, the 
machinery for which has been supplied by Messrs. 
Haslam, of Derby. Very superior accommodation is 
provided for the officers and crew, the latter number- 
ing between 200 and 300, and of whom 114 are con- 
nected with the engine room staff. The Caledonia is 
commanded by Captain Andrews, R.N.R., an able 
and experienced officer. 



Tlie Submarine Detector. 

It is now a little over a year since the Russian moni- 
tor Rusalka foundered with all hands in a storm in 
the Gulf of Finland. To discover the precise locality 
of the vessel, with the view of raising her, an expedi- 
tion set out with divers and all necessary apparatus, 
including one of Captain McEvoy's submarine de- 
tectors, which was made in London for the expedition. 
It has recently been ascertained that the spot where 
the Rusalka went down is a reef near the Waster 
Tokan, a rocky islet southwest of Mjolo, and one of 
the outermost rocks off the Finland coast. The reef is 
submerged, and it is supposed that the Rusalka 
grounded there and subsequently slipped off into the 
surrounding deep water. Her precise position has 
been localized in 30 fathoms of water by means of the 
detector. This apparatus consists simply of an elec- 
trical arrangement contained in a small mahogany 
box, which is carried on board the searching vessel, 
and a sinker, which is trailed along the bottom. The 
sinker also contains an electrical arrangement, and is 
connected with that in the box by a light electrical 
cable of any required length. When the sinker ap- 
proaches a mass of steel, iron, or other metal, sounds 
become audible in a telephone on board, while they 
are reduced in intensity as the sinker recedes from 
the metallic object. Three hundred feet of electrical 
cable were employed in this search, which was con- 
tinued for several weeks. The exact position of the 
foundered vessel was at length placed beyond all 
question, as every time the searching steamer passed 
over a given spot the electric indicator of the detector 



sounded loudly, thus affording evidence that a large 
mass of metal was submerged below. The divers then 
descended and examined the ship. She had foundered 
through serious damage to her stern. The examina- 
tion was only external, the hatches being so firmly 
fixed that they could not be opened. 

Although most appropriate for the purpose of search- 
ing for wrecks of iron ships, the submarine detector 
was primarily designed by Captain McEvoy to indi- 
cate the approach of iron ships to anchored torpedoes, 
as well as to search for stray torpedoes, lost anchors 
and chains, telegraph cables, and the like. The ap- 
proach of a mass of metal, such as an enemy's iron- 
clad, to a torpedo disturbs the balance and causes the 
sounds to become audible in the telephone. The tor- 
pedo may then be fired electrically by means of the 
cable connection, the invention thus presenting itself 
as an important adjunct of coast defense. 



A BURNER TO FACILITATE THE BURNING OF 
CRUDE PETROLEUM. 
In this burner, which has been patented by Mr. 
Berend Kamps, the oil inlet is at the top of the casing, 
there being an adjacent obliquely inclined air inlet, 
and below this a steam inlet, the nozzle having a con- 
tracted end extending into the furnace. The inner 
end of the steam inlet terminates in a pipe extending 
into the nozzle, as shown in Fig. 2, and near the front 
end of the pipe is a collar forming an annular space 
for oil within the casing around the pipe. The collar 
has a longitudinal slot or recess to permit the passage 
of the oil upon the front end of the steam pipe. In 
the forward end of the steam pipe is a cone-shaped 
plug, causing the stetim to pass out at a high velocity 




KAMPS' HYDROCARBON BURNER. 

in a very fine annular spray, the plug having a rear- 
wardly extending ^tem on which are lugs fitted in the 
steam pipe to hold the plug in proper position. 
Further information relative to the improvement may 
be obtained of the Zeeland Brick Company, Zeeland, 
Mich. 



THE NEW P. AND 0. 

STEAMER CALEDONIA. 

In a recent number of 
the Steamship we find a 
collotype engraving of the 
new steamer Caledonia-,, 
built by Messrs. Caird & 
Co., of Greenock, for the 
P. and O. Company. The 
Caledonia, built wholly of 
mild steel, and in accord- 
ance with Lloyd's highest 
requirements for a spar 
deck ship, was launched 
on the 19th May last, her 
construction having occu- 
pied a little under twelvo 
months. The dimensions 
of the vessel are as follows : 
Length, 486 feet ; breadth, 
54 feet; depth, 37 feet 7 
inches ; displacement at 
load draught, 11,200 tons ; 
and gross registered ton- 
nage, 7,600 tons. She has 
been supplied with triple 
expansion engines of 
about 12,000 horse power, 
these having five cylin- 
ders — two high pressure, 
one intermediate, and two 




THE NEW P. AND 0. STEAMER CALEDONIA. 



Improvements on tile Danube. 

A recently issued report by Mr. Percy Sanderson, 
British consul-general for Roumania, gives an interest- 
ing account of the improvements made in the naviga- 
tion of the Lower Danube 
during the years 1878 to 
1893 inclusive. The engi- 
neering works, which have 
been carried out under the 
able superintendence of Sir 
Charles Hartley, K.C.M. 
G., chief engineer to the 
Danube Commission, may 
be classed under three 
heads, viz., those on the 
Black Sea coast line, those 
in the port of Sulina, and 
those in the river. The ap- 
proaches to the port have 
been made safe by bea- 
cons, as well as by fog sig- 
nals and a " whistling' 
buoy, and the south pier 
at Sulina has been pro- 
longed considerably. An 
even depth of 20% feet has 
been maintained at the 
mouth of the river, and 
will be increased to 23% 
feet by the completion next 
year of parallel dams. In 
the river numerous cut- 
tings have been made, with 
the result that a minimum 
depth of 15 feet has been 
obtained on the whole of 
the Sulina branch of the 
river, while the course of 
the river has been short- 
ened by six nautical miles. 
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MONUMENT TO THE MEMORY OF THE INVENTOR OF 
THE BICYCLE PEDAL. 
The velocipede was of comparatively little impor- 
tance until a few years ago, but at present its use has 
become almost universal. This remarkable result has 
been due to the bicycle. This frail machine is used 
by turns for sporting, exercise, industrial and com- 
mercial purposes, and in war as well as peace. The 
popularity of bicycling in France is largely owing to 
the efforts of a popular paper, Le Petit Journal, which, 
since 1891, has not ceased to speak in favor of the ex- 
ercise which was formerly disdained. In 1861 Pierre 
Michaux, aided by Ernest Michaux, applied the pedal to 




THE MONUMENT TO THE MICHAUX BROTHERS. 

the old velocipede, which was propelled by the action 
of the feet on the ground. Bicycles had then con- 
siderable success in the last years of the Empire. The 
war ruined both the Michaux, and France took little 
interest in the development of cycling until 1880, when 
the safety bicycle was put on the market. In 1892 a 
committee was formed, with M. PierreGiffard as chair- 
man, to honor the memory of Pierre and Ernest 
Michaux, who may be looked upon as the real initiators 
of the great movement in favor of cycling. In a year 
and a half several thousand francs were collected from 
cyclists, manufacturers and friends of the enterprise. 
As Pierre Michaux was born in Bar-le-Duc, the monu- 
ment to the inventors of the bicycle pedal was erected 
at the intersection of two streets in that city. The 
architectural background for the work was designed 
by M. Demoget, while the charming bronze figure is a 
work by the sculptor Houssin. The inauguration of 
this monument took place Sunday, September 30, 1894. 
For the foregoing particulars and for our illustrations 
we are indebted to L'lllustration. 



Ceramic Photographs. 

The picture is on porcelain, or other vitreous ware, 
and japanned; that is, its surface when finished is as 



hard and durable as a good old-fashioned iapanned 
tea tray, for example. As the images are produced by 
the carbon process, it gofes without saying that they 
may be in any color that may be desired. 

The process is carried out in the following manner : 
A carbon print is produced, preferably by the single 
transfer method, on the ware, which may be a porce- 
lain plaque, a glass or metal plate, indeed upon any 
impervious material upon which a carbon print can be 
developed, and which will also withstand a considera- 
ble degree of heat. So far as the production of the 
carbon image is concerned, there is nothing different 
from the ordinary method of procedure; it is after this 
part of the work is completed that the novel portion 
of the process comes in. We will here digress for a 
moment to explain tersely what is known as japanning. 
This consists of coating the surface with a suitable 
varnish, in repeated thin layers, and then subjecting 
it for a time to a tolerably high temperature. The 
varnishes generally used for this class of work are am- 
ber and copal. The former yields, perhaps, the harder 
film; but the latter, if good, is little, if anything, in- 
ferior, while it is whiter, a consideration for our pre- 
sent purpose. It may be mentioned that it is not all 
amber or copal varnishes that are suitable for japan- 
ning. Those that must be used are what are specially 
prepared for "stoving." The varnish we have used 
very successfully was purchased under the name of 
" white dial varnish." It gave a colorless film, and 
was exceedingly hard and bright when the picture 
was finished. 

Mention was just made as to the varnish being ap- 
plied in successive thin coatings. They are put on 
with a camel's hair brush, but a fresh coating must not 
be applied until the previous one is thoroughly dry 
and hard, this condition being hastened by a moderate 
heat. If any brush marks are apparent, they may be 
disregarded, as they will disappear in the final stoving 
or in the after operation of polishing. After the work 
has been stoved, that is, kept at a temperature of from 
150 degrees to 200 degrees Fan. for some hours, it is 
allowed to cool. The surface is then polished, first 
with pumice powder, then with tripoli and oil, and 
finally with putty powder, as lenses are polished. It 
will now be seen that the surface will possess an ex- 
ceedingly high polish, and, if amber be the varnish 
used, it will be as hard and durable as the amber used 
for the mouthpieces of cigar holders and the like. 

Here is the way we proceeded. The carbon print 
was developed on an opal plaque and allowed to dry. 
A thin coating of the white dial varnish was then laid 
on with a flat camel's hair brush. It may be mentioned 
that the varnish used for this coating was thinned 
with about an equal bulk of turpentine. Successive 
coatings were then applied, and finally the picture was 
stoved and polished as just described. The source of 
heat for the stoving in our experiments was the oven 
of the domestic kitchener, and it answered the purpose 
well, as the heat was perfectly under control. 

In making pictures by this method it may be ad- 




visable to employ a tissue that contains a maximum of 
pigment and a minimum of gelatine, so that the film 
bearing the image is of a somewhat porous nature. 
The first coating of the varnish will then permeate it, 
and so bind it more firmly to the ceramic base. It is 
needless to mention that the pictures can be colored, if 
desired, before they are japanned. — British Journal. 



A TOBACCO OR CIGAR MOISTENER. 
The illustration represents an improvement designed 
to facilitate the moistening of the air in show cases, 
etc., in a more effective manner than by the use of 
sponges, as usually employed. It has been patented by 
Mr. Jay A. Robinson, of Denver, Col. The moistener 
consists of a rectangular hollow porous block, having 
an open bottom and with its lower edges roughened 
to permit the entrance of water. A number of these 
blocks are placed in a tray containing water, and the 
tray may, if desired, be connected with inlet and out- 
let pipes to maintain a constant supply of fresh water, 
although this will not be necessary for ordinary use. 
These blocks are designed to present a better appear- 
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ROBINSON'S TOBACCO OR CIGAR MOISTENER. 

ance and be more conveniently attended to than 

sponges, while exposing a larger moist surface to the 

air. 

— < » i » 

The Causes of Epidemics, 

In a lecture given recently to the Halifax Scientific , 
Society, Dr. Solomon Smith drew attention to the fact 
that to produce an epidemic prevalence of any disease 
the co-operation of many causes was necessary. These 
factors might be grouped as : 

1. Those which increased the susceptibility of indi- 
viduals, about which we knew but little. 

2. Those which favored the outside growth and de- 
velopment of the infection — heat, moisture, organic 
impurity of soil and water, aeration of soil, etc. 

3. Those which favored the fouling of the water, 
floods or droughts, according to circumstances, varying 
level of subsoil water, construction of wells, tanks, and 
water supplies, their relation to cesspools, and surface 
pollutions, and social habits of the people by which such 
pollution was encouraged and carelessness as to drink- 
ing foul water induced. 

4. Those by which the infection was transmitted 
from place to place, especially movements of large 
masses of people, as in pilgrimages and wars, and the 
rapid distribution of cholera-infected people over large 
areas in some part or other of which a suitable nidus 
for fresh growth of the infection would be likely to be 
found. 

Cholera was, no doubt, continually being exported 
from its home in India; but it only occasionally be- 
came epidemic in those places where it was an exotic, 
and when this happened we must look for an explana- 
tion not merely to water carriage, which was the mere 
mechanism of its spread, but to a coincidence of those 
varied and complex causes which assisted in the inten- 
sification of the disease. To some extent the produc- 
tion of an epidemic was analogous to the opening of a 
" word " lock. As all the letters must be placed in po- 
sition before the lock could be opened, so many factors 
must combine before an epidemic of cholera could be 
caused. The converse of this, however, was also true, 
and on this was founded our protection from cholera, 
for however little we might know with precision about 
some of the multiplex causes of a cholera epidemic, we 
did know that one essential cause, one letter to the 
lock, was the swallowing of the poison, and thus by a 
provision of pure water we were able to break up the 
combination by which alone an epidemic could be pro- 
duced.— British Medical Journal. 



Nitrate of Soda Freezer. 
Instead of ice and salt, nitrate of ammonia is used. 
For a small ice cream freezer, 7 pounds of the nitrate 
and 3 quarts of water. The freezer is then rotated. 
The cream or water is quickly frozen if the material is 
first cooled down before applying the nitrate. The 
nitrate is recovered for reuse by evaporating the solu- 
tion to dryness on the kitchen stove. 
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Charles Ehrmann, 

The death of Charles Ehrmann at the age of seventy- 
two, familiarly called Dr. Ehrmann by his photo- 
graphic friends, occurred in this city on October 23. 
He was a man who took great interest in the art of 
photography, beginning its practice when first dis- 
covered. He was educated as a pharmaceutical chem- 
ist, taking a position as a prescription clerk in a Phila- 
delphia drug store in the forties. There he met a Mr. 
McClees, who had opened a daguerreotype gallery, and 
was having trouble with his chemicals. He asked 
young Ehrmann if he knew anything about chemistry, 
he modestly replied in the affirmative and McClees en- 
gaged him at once. Ehrmann then began to experi- 
ment with the Whipple albumen process, which was 
very slow. He improved the method of coating the 
plates by mixing the citrate of iron and ammonia 
solution and albumen solutions together, and flowing 
over the plate as one solution. A daguerreotype from 
the person was made, then a negative from that by 
the albumen process, from which duplicate daugerreo- 
types were printed. 

In 1852 he became acquainted with Mr. Ed. Thilg- 
man, who had returned from Europe, having seen Mr. 
Archer, of Edinburgh, who was the first to introduce 
the collodion wet plate process. 

He met with poor success in experimenting with this 
process, until the patent of James Cutting, of Boston, 
was issued providing a method of bromizing the collo- 
dion, which made it practical. Operators who became 
proficient in it earned large wages. For a long time 
Dr. Ehrmann was the chief operator and chemist of 
Mr. William Kurtz, a leading photographer in this 
city, and took portraits by the electric light in a down 
town office on Broadway. The camera and person 
were placed on a rotating platform, which was slowly 
swung around during the interval of exposure, thus in- 
ducing very soft shadows. 

In 1881 he was taken on the editorial staff of the 
Photographic Times, of this city, as an assistant to J. 
Trail Taylor, and remained as one of the principal 
editors until his death. In 1886 he was appointed in- 
structor in the school of photography established by 
the Chautauqua University, and won many friends by 
his genial nature and kindly manner. He took up the 
problems connected with emulsion photography and 
the modern gelatine plate in a practical, scientific, ex- 
perimental manner, was deeply interested in the new 
developers, particularly praising paraamidophenol. 

He was a very clear writer on the chemistry of pho- 
tography, industrious and thorough. He believed 
there was an immense future for photography, and 
lived to see marvelous advances. He will be greatly 
missed, but his work will live to perpetuate his 
memory. 



Compliment for " Experimental Science." 
Dr. Prank L. James, editor of National Druggist, in 
response to the request of a physician to outline a 
course of reading for one who desires to begin the 
study of medicine, says in the course of his remarks : 

In physics the best book to go into the hands of an 
intelligent beginner is " Experimental Science," by 
George M. Hopkins, published by Munn & Co., of the 
Scientific American. Mr. Hopkins has, in this work, 
made the study of physics almost as interesting and 
entertaining to a healthy boy or young man as base- 
ball or cycling. He illustrates principles by experi- 
ments, and these latter are made so simple, by careful 
description and profuse and accurately drawn pictures, 
that they can be executed by any person with the least 
ingenuity. The work covers a wide field, and will in- 
troduce you to chemistry, microscopy, and other allied 
sciences. Even if you have studied physics as taught 
in the high schools, you will find it a most admirable 
book, one that will be of great use to you in advanced 
studies. 



Torrefied Pulp. 
A new method of preparing and preserving potatoes 
to be fed to cattle or to be made the basis of dishes 
for the table has been devised by M. Aime Girard, of 
the Conservatoire des Arts et Metiers, Paris. The 
potatoes having been ground, the pulp is exposed to 
pressure for the exclusion of all the water that can be 
removed by mechanical means. The pulp is then 
sliced and heated inafurnacetillitis entirely dried, at a 
temperature high enough to give it a pleasant taste, 
without being so high as to convert the starch into 
dextrin. The substance thus prepared is called by the 
inventor torrefied pulp, and is suitable for feeding to 
cattle. 



Pictet finds that where powdered sulphide of lime 
— the material used in the so-called " luminous paint " 
— was placed in a tube, it glowed as usual in the dark 
after exposure to the sun's rays, but when the tube 
was lowered into liquid nitrous oxide at — 140° F., the 
glow was quenched. The phosphorescence did not 
reappear at "once when the tube toss removed from the 
cold liquid, but it returned when the sulphide had be- 
come heated again. 



Artificial Marble. 

Messrs. Majewsky & Bayenbach have recently pat- 
ented a process of manuf adturing artificial marble from 
gypsum. The method of treatment, according to Le 
Genie Civil, is as follows : 

The gypsum is first worked with the plane, saw, or 
lathe to the desired form and is then heated 'in a fur- 
nace for from seven to nine hours, in order to get rid of 
the water of crystallization. The dehydrated material 
is then immersed for a few minutes in a saturated so- 
lution of sulphite of potassium and afterward in a so- 
lution of chrome alum, sulphate of iron, or sulphate of 
zinc or magnesia, according to the color that it is de- 
sired to obtain. At the end of about twenty-four 
hours it is removed from the bath and allowed to dry 
in the open air for one or two days. It is then ready 
to receive a polish. 

The object of the treatment with sulphite of potas- 
sium is to facilitate the complete impregnation of the 
gypsum with the substances employed for producing 
the coloration, in the production of which it plays a 
direct important part, itself becoming oxidized at the 
expense of the coloring materials. It forms sulphate 
of potassa. At the same time it removes from the col- 
oring solutions the oxides of the metals to which the 
particular color of the finished product is due. 

During the course of drying the solutions with which 
the gypsum is permeated crystallize in the pores of 
the material, and, filling them, form a solid and im- 
permeable mass. 

If the piece of gypsum is of considerable thickness, 
the complete impregnation of the mass is assured by 
forming longitudinal apertures and suckingouttheair 
while the material is immersed in the solutions. 



man named Helmholtz some years ago invented an in- 
strument called the ophthalmoscope. With this instru- 
ment the structure of the eye can be determined at 
leisure and its departures from the normal detected. 
The oculist then goes to work and devises a pair of 
glasses with just the curves required to correct the 
defects of the eye ; these glasses, described in mathe- 
matical symbols, are handed to the patient as a pre- 
scription to be filled by a competent optician. There 
are in European and Eastern cities opticians who do 
nothing but fill such prescriptions. They work over 
glasses as Alvan Clark works over telescope lenses; 
the curves must be mathematically true or the glasses 
will not fulfill their purpose. But when the mechanic 
knows his business, and the work is done according to 
the prescription, the defects of the eye are cured.— San 
Francisco Call. 



Aluminum not Suitable for Boats. 

The Navy Department has just completed a test of 
aluminum as a material for ship boats, with the object 
of determining its adaptability to naval uses, with re- 
sults that demolish some of the elaborate claims made 
for the new metal. 

On account of its comparatively light weight, its 
utility on board ship would be almost inestimable if it 
were not for the fact that it has been now shown to be 
exceedingly susceptible to the corrosive action of salt 
water. 

Two sheets, one-sixteenth of an inch thick, were im- 
mersed for three months at the Norfolk navy yard. 
One was of pure metal and the other slightly alloyed 
with nickel. The pure plate was thickly covered with 
large barnacles throughout its surface and was more or 
less pitted by the action of salt water. The alloyed 
plate was incrusted with smaller barnacles and was 
badly corroded, being perforated and eaten away over 
much of its exposed surface. This plate was as [injuri- 
ously affected as a combination of iron and copper 
would have been with the same exposure. 

The claim that barnacles would not adhere to the 
metal was not substantiated in the smallest degree. 

In the opinion of naval experts it will not be advis- 
able to build aluminum boats if they are intended to 
remain any length of time in the water, though its use 
may be advantageous on account of the great gain in 
lightness for metal work exposed to salt water only oc- 
casionally. The use' of aluminum cannot be recom- 
mended near salt water under any circumstances. 



Eyes and . Eye Doctors. 

In no branch of surgical science has more progress- 
been made of late years than in that which concerns 
itself with the eye. Within the memory of men now 
living persons with defective vision were divided into 
myops or short-sighted people and hypermetrops 
or long-sighted people, and for the former con- 
cave spectacles were devised which threw the focus of 
vision back, while for the latter convex spectacles 
brought the focus in front of the retina. It was as- 
sumed that the only differences in these two forms of 
visual disturbance were differences of degree, and 
when the half-blind person could by a violent effort 
read through the spectacles which the optician tender- 
ed him he was supposed to have got all the relief which 
science could furnish him. Science has now done for 
the eye what specialists are trying to do for the nerves. 
It has diagnosed a variety of ailments which were un- 
known to our fathers, and for these it is busily engag- 
ed in devising remedies. The human eye, when stud- 
ied under the microscope and in accordance with the 
laws of optics, is found to be one of the most imperfect 
organs in the body. There are few perfect eyes in the 
world. The refracting surfaces are constantly curved 
so as to blur the image, and to produce what doctors 
call astigmatism. There are frequently opacities in 
the transparent media, which cast a shadow on the 
retina and distort the vision. Sometimes the retina 
acts like a lens and disperses the various pencils which 
constitute white light. These and other defects can 
be detected by the modern oculist, and treated by the 
knife or counteracted by suitable glasses. But it is 
plain that this is work for which the skill of the oculist 
is required and which cannot be intrusted to an opti- 
cian, however well trained he may be, A learned Ger- 



Weitern Union Annual Report. 

The annual report of the Western Union Telegraph 
Company for the year ending June 30, 1894, shows 
that as compared with 1893 there was a decrease in the 
revenues of $3,125,787. There was a reduction in the 
expenses of $1,422,235, leaving the net profits lower by 
$1,703,733 than in the previous year. The company 
constructed during the year over 1,300 miles of new 
pole line and nearly 22,000 miles of new wire, but lines 
taken down reduced the net increase of pole line to 367 
miles ; while the net increase of wire was reduced to 
21,591 miles. More than half of this is copper; the 
cost for these additions to the property amounting to 
$557,021.64. 

The average toll per message was 30'5 cents, and the 
average cost per message 23'3 cents. The higher cost 
per message is due to the general depression of busi- 
ness and the impracticability of reducing expenses at 
the many smaller offices beyond a standard that would 
provide for the proper handling of the messages. The 
largest amount expended during the year was for 
wages. It was found possible to so arrange the hours 
of duty of the employes of the company at the larger 
offices as to give each one a fair share of the reduced 
work at command without materially reducing the 
number employed. Since the expiration of the fiscal 
year the system of the American Rapid Telegraph 
Company, which comprised 2,684 miles of poles and 
20,370 miles of wire, extending east to Boston, south to 
Washington and west to Chicago, has been purchased 
for $550,000 in Western Union stock at par. The com- 
pany has also purchased since the close of the fiscal 
year 10,000 miles of copper wire, which will be erected 
before January 1 on important trunk routes. A five 
per cent dividend was declared. 



Tbe Last of tiie Buffaloes. 

Hunters know that buffaloes will never unless forced 
cross the iron of a railroad track an( l this fact figured 
largely in the unfortunate work of extermination 
which these animals have suffered since the Western 
plains have been spanned by railroads. 

The greatest blow dealt the bison herds t>f the 
Northwest was the completion of the Northern Pacific 
track west from Bismarck to the Rocky Mountains. 
The road practically divided the herds, and those to 
the south were soon swallowed up in the general 
slaughter waged by Indians, pot, hide and tongue 
hunters, foreign sportsmen and others who were out 
to kill anything they saw on sight. 

This was during the winter of 1882-83. The buffaloes 
to the north were in many scattered bands, but there 
was one great herd of not less than 75,000 head, which 
had found a temporary refuge in the triangle formed 
by the Musselshell, Missouri and Yellowstone rivers in 
Montana, and as yet they had not been " smelled out" 
by either red or white hunters. But they were as 
surely doomed, as though already kiiled, for the rail- 
road iron cut them off from the southern range, and 
the Indians of the Canadian northwest, as well as 
those of our country, barred their retreat into the far 
North, and so they were hemmed in between the two, 
with no possibility of escape in either direction. This 
last herd was completely wiped out of existence in less 
than four months, and before the close of the year 
there were but a few singles and pairs left as fugitives 
in that vast country where but a year or two before 
they could have been counted almost by the hundreds 
of thousands. At the end of that season 800,000 buffalo 
hides were shipped east from Glendive, on the Yellow- 
stone River. 



Increasing Demand for Otto Gas Engines. 

Contracts have just been given out for the erection 
of several large additional buildings to extend the fa- 
cilities of the Otto gas engine works in Philadelphia. 
The company are now also building marine engines in 
sizes from 2 to 250 horse power, plans of which have 
been received from the Otto works in Germany, which 
have a capacity of from 2,500 to 3,000 engines per year. 
The latter type of machines will also be adapted to the 
use of running dynamos for electric lighting direct 
from the engine. 
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(Borrespondence. 



The Hut-building Cicada. 

To the Editor of the Scientific American. 

I was much interested in the article which you pub- 
lished in your issue of October 13 on the "Hut-build- 
ing of the Seventeen Year Cicada," by Mr. Lander. I 
think he is on the right track to a solution of the pro- 
blem by agitating the matter, but I can hardly agree 
with him in his explanation. 

According to my experience, he is quite right in not 
regarding the seventeen year cicada as a migrating in- 
sect; but it seems to me that the lack of this trait will 
not and, in fact, has not prevented it from spreading 
over a large extent of country. It must have had some 
means, or may be many means, of being transported 
from one place to another. Whether the transporta- 
tion is intended or purely accidental I cannot say. It 
seems to me that there are many ways that the insect 
can be spread over the country, the extent of the dis- 
persion depending only on time. In support of this 
view I will state the following instance : 

On Decoration Day I took a long drive about the 
country in which my home is situated. I drove about 
30 miles through all sorts of country; in some places 
the seventeen year cicada was plentiful, in others 
scarce, and in many places was not to be seen at all. 
During the course of the drive I stopped on top of the 
Watchung Hills, at a point about 400 feet above the 
sea level and perfectly dry ; that is, it was not swamp 
land. As I was putting blankets on the horses I 
noticed a seventeen year cicada on the back of one of 
them. I picked it off and observed that it was a female 
and then let it go. I thought nothing more about it 
until I read Mr. Lander's article, then the thought 
came to me that if that female had been a hut-builder 
from some lowland, then, according to Prof. Riley's 
theory, there would be mud huts on top of that hill for 
the next few generations anyway. How long it would 
take the trait to die out I am not able to say. 

We have stories of their getting on railroad trains. 
In this way they could be carried quite a distance be- 
fore the train would be clear of them. So it seems to 
me that the hut-builders could very easily be carried 
from low to high land in one way or another. 

I do not think it possible for the earth to become in 
a few weeks so warm from the solar heat rays that any 
creature living in the earth would be forced to come to 
the surface; which action I think would only make the 
matter worse, by reason of its getting into much 
warmer strata. In the case of the hut-building pup®, 
it seems to me that they could do nothing worse than 
to build such a hut. It would be out of the frying pan 
and into the fire, as the old saying goes. Dr. South- 
wick gave me some huts which he collected at New 
Baltimore, N. Y., they were hard and dry, having the 
appearance of sun dried clay. Surely the pupa would 
find it much warmer in such a position than it would 
below the surface. 

The hut receives the heat rays on all sides. It would 
also receive a great deal of heat by radiation from sur- 
rounding ground. 

I offer as an explanation of this matter, that the 
pupae build these huts to receive heat instead of avoid- 
ing it, and that this habit has been developed by those 
who happened to emerge in wet places where the earth 
could not become as warm as in dry places. 

That these hut-building insects have been in various 
ways transported to high ground, and have not yet 
lost the hut-building trait — this I believe is practically 
Prof. Riley's explanation of the matter. 

Stephen A. Krom. 

Plainfleld, N. J., October 24, 1894. 



four-fifths of its weight. This beef powder can be 
taken in various ways — with hot water or soup, with 
mashed potatoes, with bread and butter in a sandwich, 
or with a little pepsin in a starch wafer. The writer 
has given this homemade beef powder with such ex- 
cellent effect in several cases where there was much 
difficulty with food that he thinks others may find it 
useful. 

Beef powder, carefully prepared according to the 
directions above given, has an agreeable flavor, and 
admits of being used like potted meat by persons of 
delicate or fanciful appetite. By regulating the heat 
applied in making the powder, the albuminous con- 
stituents need not be coagulated, but merely dried, 
and the digestibility of the powder would then be in- 
creased ; in any case, the finely divided condition 
would facilitate digestion. A very good beef tea 
may be made from the powder by infusing it in 
moderately hot water. For the preservation of the 
powder it would be necessary to keep it from contact 
with atmospheric air and to avoid the access of mites 
or similar deteriorating influences. 



Homemade Beef Powder. 

Dr. William R. Huggard (Davos Platz, Switzerland) 
writes in the British Medical Journal of June 9, 1894 : 
Some of the beef powders in the market smell and 
taste of the chemist's shop, and are not readily taken 
by an invalid whose palate requires to be coaxed. A 
happy idea struck the writer several months ago that 
beef powder might without difficulty be prepared fresh 
and on a small scale by any ordinary cook. The ex- 
periment was made, and the result was satisfactory 
beyond expectation. Beef powder made at home is 
appetizing, has a delicate aroma and flavor, and can 
be taken with pleasure by invalids who turn with aver- 
sion from ordinary food. If a little pepsin be taken at 
the same time, it is digested even when the ordinary 
peptonized foods are not retained. The mode of pre- 
paration is simple. Lean beef is cut into small pieces ; 
these are put into boiling fat, dripping, or butter for a 
couple of minutes until the surface is browned. They 
are then removed from the fat and placed on a strain- 
er for a few moments. Afterward they are placed in 
a mincing machine. The resulting mince is placed in 
a slow oven and dried. The drying process may take 
from five to twenty-four hours, or even longer, accord- 
ing to the heat employed. When thoroughly dried, 
the meat is quite crisp, and can be ground in a coffee 



Natural History Notes. 

Fountain Trees. — Mr. Duchartre recently made 
known to the French Academy of Sciences the results 
of an experiment made by Mr. Maxime Lecompte in 
Congo upon a tree of the genus Musenga. Upon mak- 
ing incisions in the trunk of it and placing a pail at the 
foot of the tree more than ten quarts of pure water 
were collected in thirteen hours. The gorillas, it seems, 
are in the habit of slaking their thirst at these hidden 
fountains, and regulate the flow of the liquid at will by 
pulling off different sized branches. 

Many years ago, Dr. Wallich found in the province 
of Martaban, Africa, a plant belonging to the same 
natural order, whose soft and porous wood discharged, 
when wounded, a very large quantity of a pure and 
tasteless fluid, which was quite wholesome and was 
used as a beverage by the natives. This plant was 
named by Dr. Wallich the water vine, and has been 
placed in the genus Phytocrene, which signifies "plant 
fountain." 

These plants form a remarkable exception to the 
usual character of the order, which embraces species 
that produce a milky juice, such, for example, as the 
celebrated cow tree, or Palo deVacaof South America, 
which yields a copious supply of a rich and wholesome 
milk, as good as that of the cow, and used for the same 
purposes. 

The Exploits of Diving Birds.— Engineers have often 
announced that submarine vessels would some day ac- 
quire a speed much greater than that of ordinary 
ships. The diving birds furnish us with a powerful 
argument in support of this opinion, for they move 
with surprising rapidity under water. The penguin, 
for example, can neither fly nor walk, but hops along 
as if its legs were tied together. Nor does it swim, for it 
literally flies under water. When, at the Zoological Gar- 
den of London, the keeper brings food to these birds, 
a sudden transformation is witnessed. The bird, which 
is heavy and awkward, suddenly becomesa superb and 
rapid creature, covered with globules of silver formed 
by the air imprisoned in its plumage, and flying in the 
depths of the placid water with a rapidity of evolution 
that is unknown in aerial flight. The motion of its 
wings is identical with that of ordinary flight, and its 
feet, extended in a line with its body, serve neither as 
motors nor as rudders. Steering is effected through 
the acceleration of the motion of one of the wings at 
the expense of the other. The fish thus chased is cap- 
tured and swallowed without any retardation of the 
speed of the bird being visible. The cormorant, on the 
contrary, swims with his feet, which act like the pad- 
dle boards of the wheel of a steamboat. Yet the con- 
ditions of the submarine medium are so exceptionally 
favorable that the speed obtained therein by the cor- 
morant is three or four times greater than that which 
it makes upon the surface. 

Intercellular Communication in Lichens. — Mr. G. 
Poirault has found in the thaMus and apothecia of 
lichens indications of very minuile channels in the cell 
walls, permitting of the intercommunication of the 
cell contents, the protoplasm communicating through 
the perforations in the membrane. Fresh material is 
not necessary for the examination, and previous fixa- 
tion of the protoplasm is not required, as in the case of 
the phanerogams. In Usneabarbata communication is 
said to exist between distant elements, as well as be- 
tween adjoining cells. Other species in which similar 
phenomena have been observed are Cladonia rangi- 
ferina, Peltigera canina, and Calicium chrysocepha- 
lum. It is proposed to illustrate these peculiarities of 
structure in a subsequent note. 

Classification of Plant Tissues. — Recent attempts to 
found an internal morphology of plants have given a 
new life to the study of botany. 

The recent progress in this direction is mainly due 
to Van Tieghem, the French botanist, the characteris 
tic feature of whose anatomical teaching is the recog- 
nition of the central cylinder or "stele," as a definite 
region comparable to cortex and epidermis. In the 



eluding within it the ring of alternating bundles of 
wood and bast, accompanied by a certain amount of 
parenchyma (conjunctive tissue), the outer layer of 
which constitutes the pericycle, or limiting layer of the 
stele. The cortex, the inner layer of which is the en- 
dodermis, surrounds the stele, and outside the cortex 
is the piliferous layer or epidermis. ■ 

The same three regions — central cylinder, cortex, 
and epidermis — exist in the stem. The stele is made up 
of the vascular bundles and conjunctive tissue, the lat- 
ter constituting the pith, primary medullary rays, and 
pericycle. The last named is often less obvious than 
in the root, but is characterized by the same power of 
forming new tissues and organs. At every node the 
continuity of the main stele is interrupted, and its 
limits may be difficult to recognize, but it is none the 
less a distinct region in the stem because it possesses 
prolongations into the leaves. Where the vascular 
bundles bend out from the stem into the leaf, they are 
accompanied by conjunctive tissue, and the name 
"meristele" is applied by Van Tieghem to such a bun- 
dle or group of bundles entering a leaf, with their en- 
veloping conjunctive tissue. Thus the stele tissue of 
the whole plant is seen to be continuous through all 
its organs — root, stem, and leaf. 

In the typical stems of phanerogams there is a single 
central cylinder in direct continuation with that of the 
main root. This " monostelic " condition is constant 
in the embryonic stem of all vascular plants. But in 
many vascular cryptogams and in the genera Gunnera 
and Primula, section Auricula, the cylinder divides up 
above the hypocotyl or first stage of the stem, a num- 
ber of equivalent steles thus resulting. In most ferns, 
and in many selaginellas, this " polystely " occurs. 

" Astely," or " schizostely," is a departure from typi- 
cal structure characterized by the stele completely 
breaking up into the individual bundles, each sur- 
rounded by its own "peridesm" (the conjunctive tissue 
at the periphery of any portion of a subdivided stele, 
as distinguished from the pericycle which surrounds 
an entire stele) and endodermis. Typical examples oc- 
cur in Equisetum limosum and other species, in Nym- 
ph*a and aquatic species of Ranunculus, etc. 

Change of Color in the Hare. — From a study of 
seventy-five specimens of the northern hare or white 
rabbit (Lepus americanus, Erxl.), collected for the pur- 
pose of investigating the spring and autumn change of 
color, Mr. J. A. Allen reaches the following con- 
clusions : 

1. The change of color, both in autumn and in the 
spring, is due to change of pelage, and not to a change 
in the hair itself. 

2. The change is gradual, occupying many weeks. 

3. The method of change, as regards the parts first 
affected, is the reverse in spring in the order charac- 
terizing the autumnal change. 

4. In the early part of spring, after the white over- 
hair has been shed, the pelage consists of the heavy 
coat of soft winter underfur. This gradually disap- 
pears as the summer coat thickens. 

5. In spring the moult occurs quite as early and pro- 
ceeds just as rapidly in the females as in the males, 
and the moult is practically completed before the 
young are born. 

These conclusions differ widely from views hitherto 
entertained by both scientific and non scientific 
writers. 



mill that has not been used for any other purpose. In 

the drying process the meat loses a trifle more than ' root the central cylinder is perfectly well defined, in- 



Footliold on Pavements. 

Some little time ago officers of metropolitan police 
were deputed to make certain observations concerning 
road traffic generally during the discharge of their 
daily duty in the busiest thoroughfares. These obser- 
vations extended over fifty days of twelve hours each 
day, namely, from 8 A. M. to 8 P. M., and granite, 
asphalt, and wood pavement were considered. In one 
day of twelve hours no fewer than 12,366 horses and 
vehicles passed along Cheapside, and 5,350 along Can- 
non Street. During the fifty days upon which obser- 
vations were taken, 542 accidents took place on wood 
pavement, 719 on granite, and 1,066 on asphalt. From 
these figures it was estimated by an expert that a horse 
could travel 330 miles on wood pavement during the 
fifty days without meeting with an accident, 191 on 
granite, and 132 on asphalt ; therefore the great 
superiority of wood pavement over all others — at least, 
where horses are concerned — is at once apparent. 
Altogether, 1,054 falls were recorded, and an analysis of 
this number (London says) affords some curious infor- 
mation. On asphalt, 247 partial and 190 complete 
falls took place ; on wood 326 — only 39 complete falls. 
Roughly, for every fall on wood pavement four took 
place on granite and asphalt. 



An Atom of Electricity. 

According to a recent determination of Professor 
Richarz, the smallest possible quantity of electricity, 
which may be termed an atom of electricity, is such 
that 430 multiplied by a million three times, that is. 
by the cube of a million, willgive the number of these 
atoms contained in a coulomb. That such a thing as 
an atom of electricity exists is the opinion of no less 
an authority than Professor Von Helmholtz. 
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STREET PIANO INDUSTRY. 
The handle or street piano was first manufactured 
in Torino, Italy. They are used principally by 
Italians, who push them around the streets in two- 
wheeled carts or wagonettes, stopping from house to 
house, grinding out the popular airs of the day. A 
great many are now in use as parlor instruments. The 
construction of the soundboard of these pianos is simi- 
lar to those used in our upright pianos, the frame- 
work in the street instrument being made of wood in- 
stead of iron. The frame over which the soundboard 
and strings are placed is made of strips of thoroughly 
seasoned pine. These strips are about 2% inches in 
width, about 5 inches in thickness, and placed about 
6 inches apart, blocks of the same material being bolt- 
ed and glued between them at the ends and through 
the center. The strips containing the tuning and 
hitch pins, which are bolted at the top and bottom of 



proper widths, ranging from % inch to % of an inch. 
The felting is white in color, and runs from y s inch to 
)4 inch in thickness. After drying, the felt hammers 
are covered with a strip of thin leather. The hammers 
are connected to the keys by means of a straight piece 
of iron wire, which is screwed down into the top about 
% of an inch. These keys a r e made of maple and are 
also sawed off a prepared strip into the proper width. 
They are about M inch in width and about 6 inches in 
length. The key frame is also made of maple, a num- 
ber of slots being sawed into the strip % inch in width 
and about % inch apart. The lower ends of the keys 
are then put into the slots. A wire running through 
the center of the end of the frame passes through the 



the strings. These pins are of three sizes. The large 
or square pins representing whole notes, the circular 
medium size, the half notes and the small ones the 
trills. When the cylinder revolves, these pins strike or 
come in contact with a pin connected to the bottom 
of each key. As the pin on the cylinder moves for- 
ward it pushes the key pin backward, which in turn 
draws the hammer forward. As soon as the key pin 
escapes from the cylinder pin the hammer flies back 
and strikes the strings. The space between the pins 
and their height above the surface of the barrel dis- 
tinguishes the whole and f notes from the half notes. 
These pins project from the surface of the barrel 
from 14 inch to J^ inch. The half notes, which are 
the medium sized pins, project up about half the 
height of the whole notes. The trills are made 
with the small pins, they being placed one after 
the other as close as possible. In striking, the 
hammers are drawn back from % of an inch to 2 
inches. The tune is formed on the barrel in the fol- 
lowing manner. The barrel is first covered with a 
clean piece of wrapping paper and placed in position 
in the case. A line is then drawn across the top where 
the tune is to begin. If the piece begins with the 
note A or B or C, etc., the key above with the pro- 
jecting pin. that strikes the string marked A or B or C, 
etc., is drawn down so that the pin punctures the 
paper. This operation is repeated until the tunes, 
■wfjicn are ten in number, are punctured on the paper. 
The barrel is then withdrawn and is ready for the 




the frame, are made of maple, about \% inches in thick- 
ness. The soundboard, which is made of strips of J^ 
inch spruce, is placed snugly between the tuning and 
hitching strips. The frames range in size from 30 by 
44 to 42 by 54 inches. The tuning pins are made of 
steel, about 2 inches in length and about % inch in 
dianiek r, the bottom end being threaded. Slanting 
holes are bored into the pinboards, their diameters 
being a little less than the pins. The ends of the pins 
are then inserted into the holes, the hitching pins be- 
ing driven and the tuning pins screwed in by means of 
a key fitting over the square top. The strings are 
ruade of the best steel wire of seven different sizes, 
ranging from No. 13 to 19. They are arranged over 
the sound board containing the bridge in sets of from 
three to five strings each. The tuner first making a 
loop in the end of a string and placing it over the 
hitch pin, the other end is passed through the hole or 
eye in the tuning pin, the operator twisting it around 
by means of the key until it is drawn taut. Each set 
of strings is lettered A. B, C, etc., each string of each 
set being tuned up to the same pitch, according to the 
note wanted. There are from 40 to 48 sets of these 
strings in each piano, which contains from four to five 
octaves. The hammers are made of maple and English 
felting. 

The felting, which costs about $5 per pound, is first 
glued to a prepared maple strip and sawed off into the 



THE STREET PIANO INDUSTRY. 

center of each key, holding them in place. Connected 
to each key is a brass wire spring, one end being at- 
tached to a key and the other to the key frame. 

When the stroke of the hammer is made this spring 
draws the hammer back instantly, causing the strings 
to give a full round tone. If the hammer remained 
against the string after the stroke, the tones would be 
dead. The barrel or cylinder containing the pins runs 
from 28 to 36 inches in length and 14J£ inches in diame- 
ter and is made of whitewood about 1 inch in thick- 
ness. The barrel revolves on a movable table "or plat- 
form which can be removed from the case by means of 
a circular door in the side of the piano. The placing 
of the pins on the barrel causes the hammers to strike 



pins. These pins are about % of an inch long and made 
of steel. They are forced into the surface of the bar- 
rel by hand, the operator putting the pins into the 
slotted jaws of a pair of pincers and pressing them 
down and into the paper and wood, where it is punc- 
tured. For ten tunes it takes about 6 pounds of these 
steel pins, amounting in numbers to about 16 800, the 
operation taking from 3 to 6 days. The barrel is 
shifted from one tune to another by means of a small 
wheel, the surface of the side nearest the barrel being 
raised at different elevations. The wheel is operated 
by turning a knob or button on the outside of the 
case. A small pin projecting out of the end of the . 
shaft bears against the small wheel, which when 
turned causes the barrel to shift its position. The 
barrel when turned revolves at the rate of 1 revolution 
per minute, each revolution making one tune. It 
takes four skilled men about three weeks to make one 
of these pianos. They cost from $160 to $180 and are 
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guaranteed for two years. New tunes are put on the 
barrels at a cost of $5 each. The cases are made of 
birch highly polished. The piano when finished 
weighs about 300 pounds. The sketches were taken 
from the manufactory of Giovanni Mina, New York 

City. 

« in » ■ 

Food for Fever Patients. 

Dr. Peabody, in the Medical Record, expresses his 
belief that, in all kinds of illness, and especially in 
fevers, attention should be paid to the appetite and 
desire of the patient, and that, if a patient is really 
hungry, solid food, of a properly selected kind and in 
judicious quantities, will rarely disagree with him. 
Dr. Peabody believes there is less danger of doing 
harm to an ulcerated ileum in typhoid fever by giving 
finely divided egg, beef or chop than by giving milk, 
and habitually gives his typhoid patients who are 
hungry such food. He believes that it is a mistake to 
withhold solid food merely because a patient has 
fever, and that it is incorrect to regard milk as a fluid 
food, as is commonly the case, the simple fact being 
that milk will always remain the most serviceable gen- 
eral food in disease, but where it fails to nourish the 
patient, or where it is not well borne, or for any reason 
cannot be taken, it is to be considered that efficient 
adjuncts and substitutes are within reach. 



A MUSSUCK RACE. 
At the Calcutta swimming bath ladies attend in 
large numbers to witness the annual sports and races. 
Among all the exhibitions of swimming, racing, and 
diving, none produce merriment like the mussuck race, 
which has to be swum in full costume, with boots and 
tall hats, any competitor being counted out who ar 
rives at the goal — one hundred feet from the starting 
point — with head uncovered. A mussuck is a tanned 
goat skin, which, when used by water carriers, has all 
the openings sewed up except at the neck, and is in 
use throughout all those parts of India where British 
civilization has not laid on pipes. For the race they 
are inflated with air, the neck of the opening closed, 
and the racers have to bestride them and make their 
way by paddling along the bath. Our illustrations 
(which are from sketches by Mr. Frank Scallan, of Cal- 
cutta) show how those who hurry get underneath, while 
the wary- one who goes slowly preserves his equilibrium 
till the end. — From the Graphic, London. 



A LOCKING STOP COCK FOR TRAIN FIFES. 
To prevent the interference by unauthorized persons 
with the operation of air brake systems, a locking me- 
chanism for the stop cocks of train pipes has been in- 
vented by Mr. John T. Eldridge, of Murfreesboro, 
N. C, and is illustrated herewith. The stop cock cas- 
ing has in its lower portion a segmental recess at whose 
ends are shoulders or lugs, and the stem of the valve 
has on its upper side a lug which works in the recess, 
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ELDRIDGE'S LOCKING STOP COCK FOR TRAIN PIPES. 

engaging one shoulder when the cock is open and the 
other shoulder when the cock is closed. On the lower 
side of the handle, near its inner end, are longitudinally 
aligned studs, and a locking sleeve turns and has 
longitudinal movement on the handle, being held from 
a removal by a stop at the outer end. The sleeve has 
a longitudinal internal groove, permitting it to pass 
the studs, and is cut away on opposite sides to form 
an open chamber within which are permutation rings 
having internal annular and intersecting transverse 
grooves which operate in connection with the studs, 
as shown in Fig 2. The inner end of the sleeve also 
has on opposite sides notches which alternately en- 
gage the outer edge of the lug on the valve stem when 
the sleeve is moved inward to be locked, there being 
besides an inner extension or arm of the sleeve which 
engages one of the shoulders of the valve casing, as 
shown in Fig. 1, when the cock is to be locked in open 
position, the arm engaging the other shoulder when 
the cock is locked in closed position. When the outer 
sides of the permutation rings are turned to bring the 
figures which form the "combination" into align- 



ment, the internal transverse slots or grooves of the 
rings will register with the studs on the lower side of 
the handle, and the locking sleeve will then be free to 
be moved and rotated. 



The Trouble New York Builders Have. 

A prominent builder tells one of our city contempo- 
raries that building in New York is at the present time 
quite a game of chance. After the contracts are all 
made, the cellar blasted out and the foundations laid, 
it would appear to be an easy matter to go ahead to 
completion. 

"On the contrary," said he, "your troubles are 
likely to just begin. There are the stone workers, the 
brick contractors, the terra cotta man, the plasterers, 
the trimmers, etc. I've got some houses not done yet 
which were to have been completed by the first of 
September. My money is invested in an expensive piece 
of ground, and the houses will not be ready to catch 
the fall renter and buyer. Even when completed now 
they will probably remain vacant till next May. The 
stonework was delayed, in the first place, by trouble 
between a contractor and his men. Then the brick 
contractor commenced delivering the wrong kind of 
brick. When that dispute was settled in my favor 
and the brickwork begun, we were a full month be- 
hind. The terra cotta came from the West and the 
bricklayers had scarcely got to it before we found cer- 
tain pieces missing and had to send out to Ohio or 
Indiana for them. Then everything appeared to be 
going on satisfactorily and we thought of catching up 
the lost time. But as soon as the first coat of plaster 
was on, a strike among plasterers broke out. We had 
nothing to do with it, but all our men went out just 
the same. This threw out the trimmers. By the time 
the difficulty had been settled with the plasterers we 
were threatened by a similar row among the trimmers 
and joiners. I don't know how it is going to come 
out. The building trades of this city are united, and 
no builder is really safe until he is completely out of 
the woods. These sympathetic strikes have so many 
ramifications you never know where you are. There 
are hundreds and thousands of dollars tied up in un- 
completed work in this city — yes, and other hundreds 
of thousands that would go into labor if there were any 
certainty about it. Wherever we lose money by this 
labor also loses, for it makes building cost more and 
makes capital timid of investment." 





THE START. 



THE PLUNGE. 





THE RACE. 



A MUSSUCK RACE, CALCUTTA. 
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Mr. Edison's Kinetoscope in London, 

The latest, and not the least remarkable, of Mr. 
Edison's inventions is the kinetoscope, of which a 
private demonstration was given recently at 70 Oxford 
Street. The London Times says : This instrument is 
to the' eye what Edison's phonograph is to the ear, in 
that it reproduces living movements of the most com- 
plex and rapid character. To clearly understand the 
effect it is necessary to explain the cause, but to ap- 
preciate the result the working of the invention must 
be witnessed. The moving and, apparently, living 
figures in the kinetoscope are produced in the following 
manner : Mr. Edison has a stage upon which the per- 
formances he reproduces are enacted. These perform- 
ances are recorded by taking a series of 43 photo- 
graphs in rapid succession, the time occupied in taking 
them being one second only. Thus every progressive 
phase of every single action is secured, and the photo- 
graphs are successively reproduced on a film of cellu- 
loid of the length required for recording a given scene. 
When this film is passed before the eye at the same 
rate of speed as that at which the photographs were 
taken, the photographically disjointed parts of a given 
action are united in one complete whole. Thus sup- 
posing a person to be photographed taking off his 
coat — as is done in one case — the successive views re- 
presenting the phase of action at every forty-third 
part of a second are joined up, and the complete 
operation of taking off the coat is presented to the eye 
as it would appear in reality. In other words, the 
kinetoscope is a perfect reproduction of living action 
without sound. 

The apparatus in which the reproduction takes 
place is a cabinet about 4 ft. high, 2 ft. wide, and 1 ft. 
9 in. deep. It contains the celluloid film band, the 
apparatus for reconstructing the disjointed views, and 
a small electric motor for driving the apparatus. The 
chief detail of the mechanism is a flat metal ring hav- 
ing a slot in it, which makes about 2,000 revolutions 
per minute. The film passes rapidly over the ring, be- 
neath which is a light. The spectator looks through a 
lens on to the film, and every action recorded on it 
passes under his view. Ten machines were shown, in 
which the most rapid and complex actions were faith- 
fully reproduced.. One scene represents a blacksmith's 
shop in full operation, with three men hammering iron 
on an anvil, and who stop in their work to take a drink. 
Each drinks in turn and passes the pot of beer to the 
other. The smoke from the forge is seen to rise most 
perfectly. In another view a Spanish dancer is shown 
going through her graceful evolutions, as is also Anna 
Belli in her serpentine dance. There is likewise a wres- 
tling scene and a cock fight, in which feathers are seen 
to fly in all directions. All the features of an original 
stage production are given, of course on a small scale, 
but possibly only for the present on a small scale, for 
Mr. Edison promises to add the phonograph to the 
kinetoscope and to reproduce plays. Then by ampli- 
fying the phonograph and throwing the pictures on a 
screen, making them life size, he will give the world a 
startling reproduction of human life. 

♦ < e~-» ■ 

The Hygiene »i Sorrow. 

In a recent issue of a New York newspaper an article 
by Dr. Louise Piske Bryson formulates some distinctly 
modern views upon the effects of grief. The attempt 
to act as if nothing had happened after the advent of 
some misfortune, and to conduct life exactly as before, 
is one of the greatest possible mistakes. It is an out- 
rage on nature, which she resents sharply in the end. 
Pay day comes sooner or later ; and the overth row caus- 
ed by blinding catastrophe arrives, even if deferred. 

The nervous system requires complete rest after 
blows caused by sorrow. Recent medical observa- 
tions (Eere, Bassi, Schule, Zenker) show that the phys- 
ical results of depressing emotions are similar to those 
caused by bodily accidents, fatigue, chill, partial star- 
vation, and loss of blood. Birds, moles, and dogs which 
apparently died in consequence of capture, and from 
conditions that correspond in human beings to acute 
nostalgia and "broken heart," were examined after 
death as to the condition of their internal organs. 
Nutrition of the tissues had been interfered with, and 
the substance proper of various vital organs had 
undergone the same kind of degeneration as that 
brought about by phosphorus or the germs of infec- 
tious disease. The poison of grief is more than a name. 
To urge work, study, travel, the vain search for amuse- 
ment, is both useless and dangerous. For a time the 
whole organism is overthrown, and temporary seclu- 
sion is imperative forproperreadjustment. After some 
bereavement the custom of wearing mourning has a 
distinct moral value. But its period of use must be 
brief : a few weeks, months, perhaps a year ; otherwise 
dense black draperies become a burden, an aesthetic 
blunder, and a source of depression in themselves. 
For a time they have a place, securing consideration 
from strangers and silence from mere acquaintance, 
- since -sorrow is one of the touches of nature that makes 
the whole world kin. 

Where there is nearness of relationship to nature, 
rambles in the open air, days alone with the sea, alone 
in the forest, console as nothing else can. 



drives, or even short journeys by rail, will reveal a 
new heaven and a new earth to one fatigued and worn 
by sorrow. Music, when it can be borne, has a sooth- 
ing power beyond words. Books, too, have their place, 
those gentle companions without speech whose calm 
society helps annihilate time and space, and who 
always receive us with the same kindness. The 
familiar faces of newspapers and journals bring a stray 
comfort that even the tenderest heart is powerless to 
bestow. The care and companionship of children is 
another source of strength. Children are not watch- 
ingtosee how the afflicted are bearing up under sorrow, 
nor are they waiting for some expression of sentiment 
or the overthrow of self-control. A child is al ways the 
best comforter, uttering no word of sympathy, yet 
rousing interest in life because its nature is sweetness 
and light. 

Grief cannot be ignored, neither can it be cheered 
up. It must be accepted, and allowed to wear itself 
away. Readjustment comes slowly. Sorrow, grief, 
and all great misfortunes should be regarded as con- 
ditions similar to acute infectious diseases, which they 
resemble in result ; and later, as convalescence from 
such diseases. Seclusion, rest, sleep, appropriate food, 
fresh air, sunshine, interests that tax neither mind nor 
body, these are requirements in this class of illness. 
The care of the condition following depressing emotion 
calls for the same treatment in greater or less degree. — 

Medical Record. 

♦ < • ■ ♦ 

AN IMPROVEMENT IN HARNESS. 
The illustration represents a harness with which 
a horse may be readily hitched to the shafts or in- 
stantly detached therefrom in case of a runaway. 
It forms the subject of a patent issued to Mr. Ricardo 
Ortega, of Ciudad Porfirio Diaz, Coahuila, Mexico. 
On the jockey plate, on opposite sides of the saddle, 

1 



most excellently, and that everything was served to 
perfection. The sick person who was anxious about 
these points will rejoice at your words." 




ORTEGA'S HARNESS. 

is secured a separate bar, as shown in Fig. 1, having 
in its lower end a recess to receive the apertured end 
of a plate engaged by straps fastened to the shafts as 
represented in Fig. 2. The latter plate is locked in 
place on the bar by a pivoted U-shaped bolt, the 
pivoted end of the bolt having an upwardly extending 
arm connected with one end of a cord passed around 
the base of the terret and thence extending to the 
driver's seat. There is a spring connecting the bolt 
and bar, to hold the bolt normally in the position 
shown in Fig. 1, but by pulling on the cord the outer 
end of the bolt is withdrawn to release the plate en- 
gaging the straps attached to the shafts, thus re- 
leasing the animal from the vehicle. The saddle has 
the usual belly band, and on the shafts are held loops 
connected with an additional band passing under the 
belly of the horse, to prevent the rising of the shafts. 
♦ < • ■ ♦ 



Medical Etiquette among the Ancients. 

There is an old manuscript in the National Library, 
at Paris, which has the following: "On approaching 
the patient you should assume a calm expression and 
avoid any gesture of greed or vanity, greet those who 
salute you with an humble voice, and sit down when 
they do. Then turning to the sick person, ask him how 
he is, and examine his urine. To the patient you 
promise to cure, but immediately on leaving the room 
you say to the relatives that the disease is grave. The 
result will be that if you cure him, your merit is 
greater, and you will receive the greater praise and 
fee, while, if he dies, they will say that you had no 
hope from the first." On the subject of table manners 
for the doctor, it proceeds to say: " When those who 
preside over the house ask you to the table, conduct 
yourself in a seemly manner. Each time that a new 
dish is brought on do not fail to ask for the condition 
of the patient. This will give him great confidence in 
you, as he sees that in the midst of the variety of the 
repast you do not forget him. On leaving the table 
Quiet, silent return to the patient, and tell himthatyouhave dined 



Why Leaves Fall. 

Why leaves fall is thus explained in a recent number 
of the Gardeners' Magazine : 

As Kerner remarks, in stating his views on the ques- 
tion, it appears strange that the fall of the leaf should 
be sometimes connected with the approach of cold, 
and sometimes with hot weather ; but it is very con- 
clusively shown that this is the case. Heat and cold 
are only indirect causes, the primary cause being the 
danger threatened to the plant by the continuance of 
transpiration ; and it is contended that the throwing 
off of the transpiring surface and the temporary stop- 
page of the sap current furnish one of the best protec- 
tive measures in plants surrounded by air against ex- 
cessive transpiration. Again, in autumn the absorb- 
ing activity of the roots is so reduced by the low tem- 
perature of the soil that the water which is lost by 
transpiration is no longer replaced. Frost hastens the 
fall of the leaf, but it was partially accomplished before 
frost set in ; and where the leaves still cling to the 
branches preparations are already made for their de- 
tachment. Kerner is careful to point out that it must 
not be assumed that the plants foresee the approach 
of either the dry season or the winter, and he explains 
the phenomenon on the assumption that in a climate 
which renders a long cessation of transpiration neces- 
sary those plants flourish best whose natural charac- 
teristic is to follow a period of energetic working by a 
season of rest. Plants differ materially in the time 
of their shedding their leaves, trees growing on moun- 
tains losing their foliage several weeks in advance of 
those in the plains, although much later in coming 
into leaf. Primarily, the stripping of the leaves de- 
pends upon the drying up of the sources from which 
they obtained their water, and the detachment is 
brought about by the formation of a special layer of 
cells known as the layer of separation. This consists 
of a parenchymatous tissue, and the walls are so con- 
structed that they are easily separated by mechanical 
or chemical agents. As soon as restriction of trans- 
piration commences, thin-walled cells are formed in 
the lower part of the leaf or leaflet, and form a zone. 
When the layer has attained its proper thickness its 
cells separate from each other, the so-called middle 
lamella of the cell wall is dissolved by organic acids, 
and continuity between the cells of the layer of sepa- 
ration destroyed, with the result that the most trifling 
cause will effect a fracture and bring the leaf to the 
ground. 

*!•!«» 

Sunken Vessels Raised by Air Bags, 

An improved method of raising vessels, in which 
air bags are employed, has been invented by Grant 
Brothers, of New York and Tacoma. The bags are 
attached to the vessel and air pumped into the bags, 
the invention being such that the air pressure never 
exceeds the water pressure; hence no bursting of the 
bags can take place. When a sufficient number of 
bags are attached to the vessel and the air pressure 
admitted to them, the vessel rises to the surface and 
there remains so long as the air pressure is main- 
tained. 

< The new method was lately applied in raising a 
schooner which had been sunk in this harbor by a col- 
lision with steamer. Messrs. Grant write as follows : 

"We raised the schooner Almira, register 90 tons, 
23 feet beam, 95 feet long, 5 feet 8 inches hold, on 
Saturday, October 13, 1894, at Quarantine Station, 
Staten Island, which was sunk in about 10 feet of 
water, or 4 feet over all. She was stove in so the tide 
rose and fell in her, rendering it impossible for any 
pumps now in use to keep it clear or raise her. It re- 
quired only six bags, 4% feet in diameter and 24 feet 
long, to give sufficient displacement to raise her, leav- 
ing her decks dry. Her deck was partially torn off 
and several deck beams were broken away at the ends. 
In one hour and five minutes after lying alongside we 
had the bags placed and ready to raise, and inside of 
four hours from that time we had her at the drydock 
at Port Richmond. The drydock being in use at the 
time, we let the schooner sink near by, and on Thurs- 
day, October 18, we raised her the second time and 
placed her on the dock for repairs, and upon examina- 
tion, after she was on the dock, disclosed the fact 
that she was in such a condition that it would have 
been impossible to pump her out or expel the water 
by any other process except Grant Brothers' air bag 
system." 



Dr. Roux's Cure for Diphtheria. 

A few weeks ago the Paris Figaro opened a subscrip- 
tion list in order to enable the Pasteur Institute to 
supply Dr. Roux's antidiphtheria serum to all medical 
applicants. The appeal has resulted in a sum equiva- 
lent to about $50,000 being raised. It is hoped that i n- 
stitutes in which experienced physicians will adminis- 
ter the cure will soon be established. The Paris 
Academy of Medicine has reported in favor of Dr. 
Roux's treatment. 
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A STONE BAPTIST CHTTKCH. 
Our engraving represents the Ttyist Baptist Church, 
recently completed at Warberth Park, Pa. The 
design is unique. It is of the Gothic style of archi- 
tecture. It is built of rock-faced Chestnut Hill gran- 
ite of a grayish blue color, laid up at random in red 
mortar. Roof slated and finished with a tiled crest- 
ing. Dimensions : Front, 29 feet ; side, 69 feet. The 
interior thoughout is finished with oak. The audito- 
rium, 26 feet X 57 feet, has a seating capacity of 380. 
It is lighted by stained glass windows, shedding a 
pleasant light over the auditorium, altar and choir 
box. The pastor's study is placed conveniently. The 
basement contains Sunday school room, two class 
rooms, and furnace room, besides other apartments. 
These apartments are furnished complete. Class rooms 
are connected to Sunday school room by double slid- 
ing doors, and are so arranged that they can be 
thrown together at pleasure. Cost of church, exclu- 
sive of furniture, $6,000. The stone was accessible, 



horizontally and vertically, no part of the building be- 
ing omitted; and, further, in building the exterior 
slightly inclined inward. The walls are built unusu- 
ally thick. The designs purposely showed no gables, 
and in vaulting very narrow spans were arranged for. 
On referring to official information regarding the earth- 
quake, we hear that at Tokio and Yokohama together 
no less than 4,551 buildings were damaged, and that 
sixty-one persons were killed and 428 hurt by falling 
houses. Thirty-two buildings collapsed completely, 
and eighty-one were practically razed; five bridges 
gave way. Of course, the majority of these buildings 
were of native construction; but these, as usual, ap- 
parently withstood the shock far better than the ave- 
rage " European " structure. — The Builder. 



A Great Tunnel Completed. 
A notable piece of mining work was brought to com- 
pletion, says the Mining and Scientific Press, at Park 
City, Utah, lately after over six years of constant labor. 



tons from the Ontario and Daly — this would effect a 
saving of $280,000 and the tunnel would more than 
pay for itself in two years. Add to this saving the 
amount that has been expended yearly in the tunnel, 
and it will be seen that the mines will be in a position 
to resume dividends. The mines will continue to be 
worked, notwithstanding the low price of silver. 

«in » 

Another Large Telescope. 

The great 16 inch equatorial telescope under the 
guidance of Dr. Lewis Swift, at the Lowe Observatory 
on Echo Mountain, Cal., was inaugurated September 
16. The Mount Lowe Echo says : The night was black 
dark, the atmosphere clear and pure, and the stars 
stood out as brilliantly as diamonds. Dr. Swift says, 
never before in his experience has he enjoyed such per- 
fect brilliancy, and in these conditions, observations 
become a rich delight. 

In sweeping over a field doubtless often before ex- 
plored when in Rochester, to his intense delight he 




A SIX THOUSAND DOLLAR STONE CHURCH. 



rendering the cost less than the church could be built 
for in many other places. 

Our engraving was made direct from a photograph 
of the building, taken specially for the Architects 
and Builders edition of the Scientific American. 



Earthquake Effects on Brick Buildings. 

A letter of Messrs. Ende & Boeckmann, of Berlin, to 
our contemporary, the Deutsche Bauzeitung, gives us 
some interesting particulars of the effects of the late 
earthquakes on the new public buildings these archi- 
tects have erected at Tokio. We refer to the earth- 
quake that passed over Japan on June 20 last. It 
seems that the shock lasted no less than four minutes 
and fifty seconds, and that the buildings rolled per- 
ceptibly. While all the other brick buildings suffered 
badly, Messrs. Ende & Boeckmann's blocks apparently 
withstood the shocks without showing a crack. This 
escape seems to have been mainly due to the precau- 
tion of tying in all the brickwork with iron bands, both 



This is the Ontario drain tunnel, which will drain 
the Ontario, Daly and Daly West mines, with which it 
has direct connection. It is expected that it will also 
reduce the water in the Silver King and other proper- 
ties. The rate of flow through the tunnel before its 
connection was made was about 13,000 gallons per 
minute. As soon as the cleaning up is all done the 
great Cornish pump will be stopped, and all the water 
will flow through the tunnel. The mines are capped 
at a depth of 1,500 feet. 

This tunnel is 15,490 feet long and it took six years 
and three months to run it. The average cutting per 
day was six and three-fourths feet. The completion 
of this tunnel will effect an enormous reduction in the 
operating expenses of the mines. The great Cornish 
pumping plant, which represents an outlay of nearly 
$500,000, will now be stopped, and no fuel will be re- 
quired except for hoisting. It is estimated that the 
cost of ore production will be reduced about $5 per 
ton. On the basis of last year's production— 56,000 



speedily discovered four new nebula, thus, at once, 
demonstrating the superior capacities of his wonderful 
glass in this pellucid atmosphere, and giving a fore- 
taste of what may be confidently anticipated when all 
the final adjustments of the telescope are made and it 
is in regular operation. Dr. Swift is ably seconded by 
his gifted son Edward, who will soon inaugurate a sys- 
tem of making stellar photographs with the 16 inch 
equatorial. 



The Longest Passenger Train. 

A correspondent sends us a clipping from the Sioux 
City Journal, which states that about five miles west 
of there is a park called Riverside Park. It is situated 
on the Sioux River. At this park was held an inter- 
state fair. On October 11 the Milwaukee Railroad 
pulled in from Riverside Park a train consisting of 28 
passenger coaches. It is estimated that there were 
something like three thousand passengers on this 
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The Relative Strength and Length of Limbs In 
man and Woman. 

From the last report of the Anthropometric Labora- 
tory, of London, we extract the following interesting 
data as to the relative strength and length of limbs in 
man and woman. 

In man, in 50 "9 cases out of a hundred, the right arm 
is stronger than the left. In 16 '4 cases, the two arms 
are of equal strength. Finally, in 327 cases out of a 
hundred, the left arm is the st 'onger. Thus (and here 
is a fact that appears to be lit le known), out of every 
ten men, there are more than three whose right arm is 
not as strong as the left. The proportion is better dis- 
tributed in women. Out of a hundred, only 46 - 9 pos- 
sess more strength in the right arm, and 24 - 5 (say nearly 
one-fourth) have more strength in the left. Dynamo- 
metric experiments have likewise proved that in wo- 
men the upper limbs possess the same strength much 
oftener than in men, since out of a hundred there are 
28'6 that have given the same results in the two arms. 
As regards the respective length of the limbs, we 
see that in most cases the right arm and the left leg 
are the longer. Upon measuring fifty skeletons of 
adults, of men as well as women, the Laboratory found 
the following proportions. In twenty-three cases, the 
left leg and the right arm were the longer, in six cases 
it was, on the contrary, the right leg and the left arm, 
and in four cases only the limbs of the right side were 
longer than those of the left. Finally, in seventeen 
cases, all the limbs were more or less unequal in 

length. 

■».».♦ — 

Curious Facts About the Eskimos. 

Mrs. Peary, the only lady to take part in any Arctic 
expedition, spent a year in Greenland. She has re- 
cently published her journal,* the contents of which are 
summarized in the Spectator, London. We quote : 

" The wooden house which the exploration party 
built on the north coast of Inglefield Gulf, some miles 
due north of Whale Sound, was the base of operation 
for Mr. Peary's expedition to the north coast of Green- 
land, across the inland ice. The explorers sighted 
Greenland on June 24, 1892, and at the end of July 
landed and built the house. Mr. Peary, his leg hav- 
ing been broken by a blow from the ship's tiller, was 
unable to take any active part in work, and it was not 
till the spring was at hand that the broken limb recov- 
ered its real strength, just in time, indeed, for the ice 



* " My Arctic Journal : A Year Among Ice Fields and Eskimo. 11 



journey. When the house was finished, several men 
of the expedition were sent to search Herbert an'l 
Northumberland Islands for an Eskimo settlement, 
and to induce a family to settle down near the house 
and make themselves useful — the man to act as hunt- 
ing guide and the woman to do the sewing of the many 
skin garments. They returned with one family, and 
the first proof of his skill the Eskimo gave was_to cut 
up a huge walrus with a six-inch pocket knife. 

" Of course the prevailing characteristic of the Eski- 
mos in Mrs. Peary's estimation was their dirtiness, and 
it was as a very great favor that she finally allowed 
the best sewer to squat on the floor in her own room. 
Indeed, the habits of the Eskimos never failed to ex- 
cite her disgust, and she tells with horror how, when 
the Eskimo man had been given leave to bring home a 
cached seal, the most awful smell pervaded the place 
from the two-year-old corpse. Ikwa, the Eskimo, was 
most indignant at the refusal to allow it to be carried 
in the boat, declaring it to be ' the finest kind of eating 
for himself and family.' On November 23, Mrs. Peary 
notes that it was impossible to read ordinary print at 
noon, and henceforth the only difference between day 
and night at Redcliffe House was the addition of 
a 'large Rochester lamp' to the bracket lamps from 8 
A. M. to 10 P. M., called by the Eskimos the ' Baby 
Sun.' A rule was made by the commander of the ex- 
pedition that no member should occupy his bunk be- 
tween 8 A. M. and 7 P. M., unless ill. The best sewer 
was a woman named M'eripsu, and she was Mrs. 
Peary's favorite, having also the additional distinction 
of forming with her husband and children the most 
northerly family on the globe. Mrs. Peary tells us the 
manner'of preparing the clothes for the great ice jour- 
ney. Her husband gave her an idea of the kind of 
garment he wanted, and she cut out experimental out- 
fits of canton flannels; these, if satisfactory, served as 
patterns for the skins, so that no waste of skin occur- 
red. How the natives prepared the skin, let Mrs. 
Peary relate : 

"'The native method of treating the skins of all 
animals intended for clothing is first to rid them of as 
much of the fat as can be got off by scraping with a 
knife; then they are stretched as tight as possible, and 
allowed to become perfectly dry. After this they are 
taken by the women and chewed and sucked all over 
in order to get as much of the grease out as possible; 
then they are again dried and scraped with a dull im- 
plement so as to break the fibers, making the skins 



pliable. Chewing the skins is very hard on the wo- 
men, and all of it is done by them; they cannot chew 
more than two deerskins per day, and are obliged to 
rest their jaws every other day.' 

"More Eskimos arrived, till the permanent camp of 
the expedition became an Eskimo village. Two of the 
men were reported to ' swap' wives every year; they 
were the only two men in the tribe who did so; and 
though the other men regarded it as reasonable, the 
women were not satisfied with it. One of the new- 
comers, who had recently lost her husband, drowned 
by a seal, was asked by Mrs. Peary if the three children 
she had with her were all; she burst into tears, and 
left the room. On questioning her favorite, M'gipsu 
explained, after much hesitation, that Klayuh, the 
widow, had just strangled her youngest child, about 
two years old. She could not support the child her- 
self, and no man would take her to wife with a child 
in the hood, where the women carry their children till 
they can get about themselves. M'gipsu, when asked 
if this was always done, said, ' Oh, yes; the women are 
compelled to doit.' When M'gipsu satin Mrs. Peary's 
room, her husband, Annowkah, came in as often as he 
could find an excuse for doing so. 'He frequently 
rubs his face against hers, and they sniffle at each 
other; this takes the place of kissing. I should think 
they could smell each other without doing this, but they 
are probably so accustomed to the (to me) terrible 
odor that they fail to notice it.' " 

_ ♦ < « > » 

Railway Across the Devil's Dike. 

A new telpher railway across the Devil's Dike, on 
the Sussex Downs, was recently opened by the Mayor 
of Brighton. The track cables of the railway are car- 
ried upon a series of supports attached to a powerful 
catenary cable which is secured to the sides of the 
gorge, the structure being steadied and further 
strengthened by iron columns at about 200 feet from 
the extremities of the railway. The main cable is 
1,200 feet in length, the space between the two stations 
about 1,100 feet, while the span between the columns 
is 650 feet. The wheels on which the cars run cannot 
get off the tracks, one set of wheels always controlling 
the opposite set. The cars are conveyed at a height 
of about 230 feet above the lowest point of the gorge, 
and are moved by an endless cable worked by a Cross- 
ley's oil engine. There are two cars at present in use. 
The mayor and mayoress were the first to cross and 
spoke of having had an agreeable experience. 



RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Car Ventilator.— Benjamin F. 

Hughson, Cold Spring, N. Y. This device has a tubu- 
lar body, open at both ends, which flare outwardly, and is 
fastened to the side of the car roof to afford passageways 
leading into the interior, there being pivoted at the junc- 
tion of the two passageways a flap valve, operated by the 
motion of the car to create a current which draws out the 
foul air. The device is very simple and cheap, and may 
be readily applied to an old car as well as when the 
car is being built. It operates automatically and may 
also be conveniently operated by hand. 

Mail Bag Handler.— Edward Da- 
vies, WhittingtonHallFarm, near Stourbridge, England. 
To deliver mail bags, etc., to or from trains in motion, 
this inventor has devised an apparatus consisting of two 
members, one attached to the car and the other to the 
roadside platform, the members acting as radius links, 
and the package while being transferred gradually ac- 
quiring or ceasing to partake in the motion of the train. 
The arrangement is such that the radius members act 
conjointly on the package throughout its flight, both as 
regards the initiation, the change of direction, and the 
arrest of its actual or relative motion. 



and the consequent hardness of the casting, being largely 
under control. 



mechanical. 

Grinding Mill.— Charles C Howe, 

Westerly, R. I. This is a mill more especially designed 
for grinding mica and similar substances in a liquid. It 
has a receptacle with a bed in its bottom and a circular 
band at the side, the muller carried around resting on the 
bed, while there is an elastic band in the periphery of 
the muller in f rictional contact with the band in the side 
of the receptacle. In grinding mica the muller is of 
stone and runs on a hard wood bed, the blocks having 
their grain on the end, and thus giving great bri!liancy 
to the mica, which is rather smoothed or flaked than 
ground. 

Water Elevator.— Joseph McMur- 

rin, Shoshone, Idaho. This elevator is adapted to be 
placed in a running stream and operated by the current. 
A substantially triangular frame is temporarily anchored 
or permanently placed in the stream, its upper portion 
carrying a sprocket wheel, and there being at its lower 
corners drums having sprocket sections, actuating an 
endless sprocket chain carrying a series of buckets. The 
end drums on the lower horizontal section of the frame 
are driven by paddles propelled by the current, these 
paddles being on endless belts passing over the end por- 
tions of the drums. 

Chill for Making Chilled Cast- 
ings.— Herbert Schon, Apollo, Pa. The chilling surface 
of this chill is formed by a series of hollow chill blocks, 
constituting cooling chambers, each connected at its 
lower end by a port with an annular waterway connected 
with a water supply source and also with a steam supply. 
Each chamber is also connected at its upper end with 
another waterway 'and an outlet for water and steam. The 
chill may thus be first heated up with hot water and 
steam, and cold water only be circulated through it after 
the metal has been poured, the temperature of the water, 



Agricultural. 

Riding Attachment for Plows. — 

James Kleihauer, Jr., Johnson, Neb. This is a device of 
simple and inexpensive construction, readily applied and 
adjusted to any kind of walking plow. It virtually com- 
prises two frames, a forward and right hand frame em- 
bracing a cross bar and attached parts, and a left hand 
rear frame, both frames being of angular construction. 
When the plow is to be used again as a walking plow 
the attachment may be readily removed. 



miscellaneous. 

Drag for Suction Pipes.— Ernest O. 

Patterson, Charleston, S. C The body of this device has 
a wide, downwardly curved mouth, on the front side of 
which is a shaft carrying a valve for closing an inlet near 
the mouth opening, there being on one end of the shaft a 
weighted lever connected by a rope with the dredging 
boat on which is the pumping machinery. The valve is 
normally closed, but when a large amount of sand or 
other material fills the mouth so as to cut off the neces- 
sary supply of water to insure proper suction, the valve 
is opened by means of the rope, permitting water to be 
drawn in to cut up the choking material. The improve- 
ment precludes the necessity of pulling up the suction 
pipe in case of its choking. 

Bailing Device.— John Fatkin, As- 
pen, Col. A bucket having a valved outlet for its lower 
portion, and also an inlet valve, with a tripping device 
for unseating the valve in the outlet, form the main feat- 
ures of this invention, which has been devised for readily 
emptying flooded mines of their surplus water. It tem- 
porarily takes the place of the usual cage, and automati- 
cally fills itself when lowered into the water in the mine 
shaft, automatically discharging into an outlet chute 
when raised to the mouth of the shaft or other discharg- 
ing point. 

Refrigerating Apparatus.— Ernest 

W. Carleton and James M. Odell, Austin, Texas. This 
invention provides means for lowering the temperature 
in a partially closed chamber by evaporating water by 
means of capillary attraction, automatically maintaining, 
also, a specified water level in the water chamber and 
good ventilation of the cooling chamber. The warmer 
the weather, the greater will be the difference between 
the temperature inside of the cooling chamber and 
that of the outside air. The apparatus is especially 
adapted for preserving meat, butter, eggs, milk, etc., 
in warm weather, without the use of ice or chemicals. 

Bale Box Clamp.— Thomas M. Wal- 
lace, Marion, Ala. With a bale box of the ordinary con- 
struction, whose ends and sides open by the expansion of 
the bale when the clamping devices are released, prefera- 
bly two clamps of this design are used, one near each 
end of the box, suspended above the box by chains. 
The clamps have at one end a catch to engage one side 
of the bale box, and at the other end the clamps have 
eyes in which is held a shaft resting in closed position 
against plates whereby the side and end doors are held 



closed. The shaft has a handle by which it may be 
rolled up and off the plates when the doors open,*leavmg 
the bale free. 

Floor Clamp.— Moses Schlatter, In- 

man, Kan. The body of this device consists of two 
rigidly connected members in which are arranged oppos- 
ing toothed studs, one of the studs being held to turn in 
its member, and the other turning and sliding in the op- 
posite member, there being a lever and cam for actuating 
the sliding stud. With this clamp board for flooring, 
siding or ceiling may be brought and held in close con- 
tact while being secured in place. The construction of 
the device is very simple and inexpensive. 

Umbrella. — Zebulon Wirt, Monti- 

cello, Ind. The frame of this umbrella may be readily 
applied to a walking stick or easily removed therefrom 
and placed in a pocket or small bag. It has a tubular 
shell, with cap flange and latches, a runner sliding on 
the shell and sectional ribs hinged to its cap, while sec- 
tional braces are pivoted to the runner and to the ribs. 
A second runner engages -the latches of the shell and 
braces connect this runner and the ribs. The cover is 
attached to the frame in any manner known to the 
trade. 

Ribbon Display Cabinet. — Lewis 

Schoolhouse, New York City. This cabinet has a drawer 
with a transparent front, a wire forming a guide and 
handle for the drawer, and the casing and drawer being 
made slanting rearwardly, so that the rolls of ribbon are 
readily retained and can be easily placed in the drawer, 
where their size and color may be seen to great advan- 
tage. The drawer is dust proof. 

Portable Burglar Alarm. — Lars 

G. Larson, Moscow, Idaho. This is a small device, 
readily connected with the knob of a door lock or latch, 
to sound an alarm should the knob be partly turned. Its 
operative mechanism is held in a small case, with hanger 
loop to hang on the neck of the door knob, when a 
slight turning of the knob will operate a tripping cord 
releasing a spring-driven escapement wheel, causing a 
clapper to vibrate and sound a bell. 

Child's Cradle.— Willis E. Phillips, 

Saguache, Col. The rocking supports of this cradle are 
pivotally connected with its ends, one at each side of the 
center, and pivotally connected with one another. There 
are link connections between the legs of the supports at 
opposite ends. The cradle may be readily swung with a 
long, regnlar motion, instead of the usual short, quick 
motion, and it is impossible to throw or move in the 
least the child held therein. The construction is'particu- 
larly adapted to self -moving mechanisms, such as clock- 
work, electric motors, etc. 

Sash Fastener.— William R. Abrams, 

Los Angeles, Cal. This is an improvement in sash 
fasteners in which a toothed pawl is pivoted in a box on 
the window frame to engage a rack on the sash. The 
fastener has two toothed pawls, with teeth projecting in 
opposite directions, and with transverse bores in which 
are internal lugs out of alignment, a key engaging either 
lug independently. With this device the window may be 
left open at the top and bottom, and the further move- 
ment of the upper and lower sashes in either direction 
will be prevented. 



Curtain.— Albert M. Branshaw, Es- 

canaba, Mich. This curtain is designed to render air 
tight the opening over which it is drawn, and to afford a 
substitute for folding doors, awnings, arch closures, etc. 
Slideways are located at opposite sides of the opening to 
be closed, and have apertures through which extends a 
guide slot, while the curtain roller has guides which pro- 
ject into the slideways, and a slat bar at the lower end of 
the curtain has spring-controlled latches entering the 
apertures in the slideways. When made of fireproof 
cloth, for use as an awning, it is designed to afford the 
best possible protection, and it may be raised or lowered 
so that it will not be necessary to have any curtain on in- 
side of building. 

Fruit Holder. —Thomas Leach, 

Taunton, Mass. This device has in its inner walls rigid 
vertical ribs and a series of downwardly projecting 
ratchet teeth, designed to hold oranges and other fruit 
placed therein, thereby enabling one to serve the fruit in 
a dainty way without it being necessary to hold the fruit 
in the hand. 

Portable Coal Box.— Thomas Bu- 

kenhof er and Ernest H. Weiss, Terre Haute, Ind. This 
is a receptacle having a hinged cover adapted for exten- 
sion as a scooping or discharge chute, there being a 
transverse bail on the upper part of the box and a looped 
handle at its front. A full box may be carried with more 
ease than the ordinary coal hod with the same amount of 
coal, and when the top of the box is closed there is no 
danger of spilling the coal. 



Designs. 

Lamp Heater. — Frances Rader, Pres- 

cott. Wis. This heater design consists of a truncated 
cone, with overhanging annular flange, provided with 
openings at the top. 

Handle for Forks, etc.— Charles 

Osborne, New York City. This design has rosettes and 
leaves at the base and top of the handle and bud-like 
figures at its sides. 

Carpet.— Pierre C. Chambellan, West 

Hoboken, N. J. The carpet body, according to this de- 
sign, is decorated with bouquets of the rose, dahlia and 
lilac type, and it has a shaded subborder. 

The same designer also produces a design in which the 
carpet body is decorated with connected leaf scrolls, al- 
ternate scrolls being reversely curved and varied, the 
border being nearly the same, but with a fan-like dado. 

Fabric Renovator.— Mary S, Kjell- 

strom, New York City. A conical tube-like figure has a 
narrow opening at one side, from which extend side 
plates in the shape of triangles, with projecting sides 
united. 

Last. —Nicholas Bier, Salem, Oregon. 

This design represents the ball portion of two lasts joined 
at the heel, each reversed as to the other. 

Note. — Copies of any of the above patents will be 
furnished by Munu & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 

A Laboratory Manual op Physics 
abtd Applied Electricity. Ar- 
ranged and edited by Edward L. 
Nichols. In two volumes. Vol II. 
Senior Courses and Outlines of Ad- 
vanced Work. By George S. Moler, 
Frederick Bedell, Homer J. Hotch- 
kiss, Charles P. Matthews and the 
Editor. New York : Macmiillan & 
Co. 1894. Pp. 444. Price $3.25. 

We have before now reviewed the author's course of 
physics for the lower classes. In the present book one 
finds more advanced researches, with the use of satisfac- 
tory apparatus given in full detail, with especial refer- 
ence to electrical work. As arranged, it makes excel- 
lent reading, being far more than a mere laboratory 
guide, and in it the author no longer appears to avoid 
proper apparatus, something which, to our minds, has , 
been a defect in some manuals used for the lower classes 
in practical physics; so it may be recommended to 
readers not only as an exponent of college teaching and i 
methods, but also as an actual manual of physics. Its 
make-up is of the most advanced description, as indi- 
cated by the capitalization of as few words as possible, 
although italics are used in considerable number. 

The Religion of Science Library. 
Fundamental Problems. The Method 
of Philosophy as a Systematic Ar- 
rangement of Knowledge. By Dr. 
Paul Carus. Second edition, en- 
larged and revised. Chicago : The 
Open Court Publishing Company. 
1894. Pp. xii, 373. Price, cloth, $1.50; 
paper, 50 cents. 

SCIENTIFIC AMERICAN 

BUILDING EDITION. 

NOVEMBER, 1894. -(No. 109.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors showing a cottage at Bronx- 

ville, N. Y., recently erected for B. L. Clark, Esq. 
Two perspective elevations and floor plans. Esti- 
mated cost $5,000. Mr. William A. Lambert, archi- 
tect, New York City. A modern and pleasing de- 
sign. 

2. Plate in colors showing the residence of John Cot- 

tier, Esq., at Bensonhurst, L. I. Three perspec- 
tive elevations and floor plans. Cost $6,750 com- 
plete. A good example of Colonial architecture. 
Messrs. Parfitt Bros., architects, Brooklyn, N. Y. 

3. A dwelling at Edison Park, 111. Cost $1,700. Archi- 

tect, Mr. F. W. Langworthy, Chicago, 111. A 
model designjfor its class and cost. Two perspec- 
tive elevations and floor plans. 

4. A very attractive residence recently erected for A. C. 

Garsia, Esq., at Flatbush, L. I. Two perspective 
elevations and floor plans. Mr. John E. Baker, 
architect, Newark, N. J. A modern design. 

5. An .$800 summer cottage built for A. R. Doten, Esq., 

at Casco Bay, near Portland, Me. Perspective 
elevation and floor plans. Mr. Antoine Dorticos, 
architect, Portland, Me. 

6. Perspective elevations and floor plans of a handsome 

residence recently completed for George W. Catt, 
Esq., at Bensonhurst, L. I. A very picturesque 
design. Cost $8,100 complete. Mr. S. S. Covert, 
architect, New York. 

7. A church at Short Hills, N. J., built entirely of rub- 

ble stone. Estimated cost $6,000. Perspective 
elevation and floor plan. Messrs. Lamb & Rich, 
architects, New York City. 

8. The house of Francis I. at Abbeville, France. 

9. A stable and conservatory attached to the residence 

of John Cottier, Esq., at Bensonhurst, L. I. Per- 
spective elevation and ground plan. Messrs. 
Parfitt Bros., architects, Brooklyn, N. Y. 

10. A residence at Ardmore, Pa., in the Queen Anne style. 

Perspective elevation and floor plans. Cost com- 
plete $6,750. Architects and builders, Messrs. J. 
B. Cornell & Sons, Philadelphia, Pa. 

11. A cottage at Edgewater, 111., erected for Edgar Smith, 

Esq. A unique design in the Colonial style. Cost 
$7,800 complete. Two perspective elevations and 
floor plans. Mr. G. W. Maher, architect, Chicago, 
111. 

12. An attractive cottage at Bath Beach, Long Island, 

N. Y., recently erected for G. W. Snook, Esq. Two 
perspective elevations and floor plans. Mr. Percey 
Emmett, architect, Bath Beach, Long Island. 

13. Miscellaneous contents.— Wood pavementin London. 

— Preservation of wood.— Methods of constructing 
chimney flues and pipes at Paris, illustrated.— The 
passing of red brick.— Long distance house mov- 
ing.— Carved and fancy mouldings, illustrated. -A 
new sash lock.— Automatic heat regulation in 
houses, etc., illustrated.— Woodwork vs. flame.— 
Curiosities about wood.— Cement water tanks. — 
An improved hot water heater, illustrated.— How 
to cool a cellar.— A new woodworking machine, 
illustrated.— An improved stage bracket iron, illus- 
trated.— Party walls.— Architectural metal orna- 
ments, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied. subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 
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" U. S." metal polish. Indianapolis. Samples free. 

111. catalog tools. 15c. Frasse, 19 Warren St., N. Y. 

Wood pul p machinery. TrevorMf g. Co.. Lockport, N. Y. 

For mud dredging engines. J. S. Mundy, Newark, N. J. 

Metallic bag and sack tie patent for sale, or on royalty. 
Address W. W. Carder, Oldtown, Bid. 

We make absolutely a perfect loose pulley oiler. Krid- 
ler Mfg. Co., Grand Rapids, Mich. Send for circular. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laierht and Canal Sts., New York. 

Universal drawing tables and steel ribbed drawing 
boards. Just out. Morse Machine Co., Rochester, N. Y. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. IrvinVan Wie, Syracuse, N.Y . 

Guild & Garrison, Brooklyn, N. v., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Emerson, Smith & Co., Ltd., saw manufacturers 
Beaver Falls, Pa., will send Sawyers' Hand Book on Cir- 
culars and Band Saws free to any address in the world. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shea s, etc., address 
J . S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail. ¥4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

A Frenchman speaking English wishes to represent a 
a few American firms in France and in Belgium. Good 
references. Write to F. Demesmay.a Cysoing, Nord, 
France. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

%W Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to an either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(6285) W. A. S. E. asks how or in what 

way the canvas is prepared which is sold at art stores 
and whether the pores are filled with some composition 
or sized. A. 1 part white lead, 2 parts whiting ; a small 
portion of litharge and sulphate of zinc for driers; mix 
with equal parts of boiled lihseed oil and raw linseed, 
tinted with either brown umber or lampblack, for a neu- 
tral ground. The canvas is tacked upon a stretching 
frame, and sized with weak glue size, to which a small 
portion of zinc sulphate is added. When dry it is stippled 
over with some driers and linseed oil, as thin as possible, 
not saturated. When very nearly dry the white lead,whit- 
ing, etc., is mixed up very smooth, and put upon it very 
thin and smooth with a large palette knife, and hatched 
over with a large sash tool, drawing it across one way 
and then at right angles, until the face presents a face 
like a piece of fine linen or cartridge paper, when it is 
left to dry. 

(6286) W. H. S. and A. K. W. ask for a 

cement for lining acid tanks. A. An oaken trough will 
last from twelve to fifteen years if coated with Burgundy 
pitch 1,500 grammes, old gutta percha in shreds 350 
grammes, pounded pumice 750 grammes. Melt the gutta 
percha, mix with the pumice, and add the pitch. A hot 
iron passed over the surface smooths it, and assists ad- 
hesion. The box resists sulphate of copper baths, but 
not cyanides. 

(6287) H. F asks : Does not the attrac- 
tion of the field (in a motor) of the armature, at all 
points directly opposite the poles, tend to stop the revo- 
lution of the armature ? In other words, are not the 
lateral attraction of the outer edge of the field, of the 
pole of the armature, and the equal repulsive force of the 
opposite outer edge of the field, the only propelling 
forces that cause the armature to revolve? A. Your 
query is not very clear. The simplest general statement 
is that the armature is kept so polarized that the line 
connecting the poles of the field is constantly at an angle 
with the line connecting the poles of the armature, and 

I the latter are constantly shifting in the direction opposed 
to the rotation. 

(6288) L. P. Says : Given a 30 inch tur- 
bine water wheel to work under 7 or 7H feet fall, what 
should be the width and depth of race to convey water to 
the wheel ? What would be the minimum space that 
could be allowed between bottom of wheel and bottom 
of wheel pit to give good results ? About what horse 
power could be expected from a wheel of a good make 




of size named, working under 7 feet of fall, having all 
the water it could use? A. A 30 inch turbine using 750 
cubic feet of water per minute under 7 feet head will 
equal 9 horse power and will need a race 3 feet de p 4 
feet wide to maintain an approximate full head at the 
flume. There should be at least 2% feet clearance 
under the bottom of the wheel. Wheels are made of 
various sizes up to 114 inches, with proportional increase 
in quantity of water used and size of raceway. The 114 
inch wheel under 7 feet head will use 10,000 cubic feet of 
water per minute and produce 130 horse power. 

(6289) W. L. B. says: In a double cyl- 
inder gasoline'engine with cylinder 4#x6 inches, making 
250 revolutions per minute, giving 6 horse power, what 
is the pressure per inch at time of explosion and at what 
point of stroke should exhaust be located to give best re- 
sults? A. There is considerable difference shown in 
pressure and expansion lines in gasoline engines, owing 
to the various mixtures of gasoline vapor and air, its 
most powerful effect being for a mixture 1 part vapor to 
10 parts air. Under the various conditions in ordinary 
use, the explosive pressure may vary from 50 to 100 
pounds per square inch. The exhaust should take place 
at the end of the stroke. See a valuable work on " Gas, 
Gasoline and Petroleum Engines." 

(6290) J. B. D. asks : Does it make any 

difference in the working of a bicycle if the large 
sprocket wheel is set higher than the small sprocket 
wheel? A. There is a little difference. The chain grips 
best when nearly horizontal. A slight departure from 
horizontal will do no harm. 

(6291) F. M. M. writes : 1. I wish to 

know how large an air pump running at say 200 feet 
piston speed should hold a pressure of 30 pounds per 
square inch, with J4 inch nozzle outlet, open wide. 
Roper says steam has a velocity of 1,601 feet per second 
at 30 pounds pressure. Now, figured on this basis, how 
much air will be delivered from J4 inch orifice, or 
does the velocity of air differ from that of steam ? 
Knowing the velocity at point of discharge, at what pres- 
sure is the cubical contents of discharge represented, I 
mean, at free air pressure, tank pressure or an interme- 
diate? By answering the above you will confer a great 
favor. Can you furnish me a book with data by which 
air capacities can be figured ? A. The velocity of air 
from a nozzle of good form at 30 pounds pressure is 640 
feet per second. Hence the flow from a quarter inch 
nozzle will be 

tJ40x*049X3vol X60sec. 

= 39 + 

144 

or say 40 cubic feet of free air per minute, and 

40 c 

=0-2 c area, 

300 ft. pr. m. 

or 29-8 square inehes, but owing to the loss in the pump 
by clearance, leakage and imperfect piston packing, not 
less than a cylinder 8 inches in diameter will do the work 
at the feet per minute speed as stated. The stated flow 
of steam as above is the theoretical velocity of steam flow 
ing into a vacuum, but practically it is but 900 feet from 100 
pounds pressure into the atmosphere. The flow of air, 
which is much heavier than steam, is but 953 feet per 
second into a vacuum, and varying in nozzle velocity 
from 633 to 658 feet per second, between 15 pounds and 75 
pounds pressure and flowing intof ree air. Computations 
are made on the basis of free air volume plus pressure 
We have no complete works on air compression, but 
much can be gained from back numbers of Scientific 
American Supplement, on air compression and its 
uses. A few useful formulas and tables are published in 
Haswell's '* Engineer's Pocket Book," $4 by mail. 

(6292) D. P. B. says : Please answer 

through the columns of your valuable paper, when and 
where the first electric car in the world was operated, 
also when and where the first cable car ? A. The electric 
railway system was invented and model railways exhibited 
with cars driven by electricity in 1839, in New York. A 
practical trial was made on the Edinburgh and Glasgow 
Raiiwayin 1842. See Scientific American, November 
3, 1894, for an interesting account of the first trials. The 
first cable car was operated in San Francisco by A. S. 
Hallidie, in 1871. 

(6293) E. S.— The bird's skin sent is that 
of a female golden crowned kinglet (Regulus satrapa), a 
common winter bird from the Northern States south- 
ward.— F. M. C. 

(6294) W. A. V. asks how to make 
stencil paint. A. Take shellac, 3 oz.; borax, 2 oz.; 
water, 25 oz.; gum arabic, 2 oz.; lampblack, a suf- 
ficiency. Boil the borax and shellac in water till they 
are dissolved, and withdraw from the fire. When the 
solution has become cold, complete 35 oz. with water, 
and add lampblack enough to bring the preparation to a 
suitable consistence. When it is to be used with a sten- 
cil, it must be made thicker than when it is to be ap- 
plied with a marking brush. The above gives a black 
ink ; for red, substitute Venetian red for lampblack ; 
for blue, ultramarine ; and for green, a mixture of ultra- 
marine and chrome yellow. 

(6295.) M. J. W. asks for a formula 
for economical fuel. A. Mix coal, charcoal or sawdust, 1 
part ; sand of any kind, 3 parts ; marl or clay, 1 part ; 
in quantity as thought proper. Make the mass up wet 
into balls of a convenient size, and when the fire is suffi- 
ciently strong place these balls, according to their size, a 
little above the bar, and they will produce a heat con- 
siderably more intense than common fuel, and insure a 
saving of one-half the quantity of coals. A fire thus 
made up will require no stirring nor fresh fuel for ten 
hours. 

(6296) Gr. de B. asks for a formula for 

French mustard. A. The following is M. Lenormanr"s 
receipt: Flour of mustard, 21b.; fresh parsley, chervil, 
celery and tarragon, of each, 14 oz -\ garlic, 1 clove (or 
head); 12 salt anchovies (all well chopped); grind well 
together, add salt, 1 oz. ; grape juice or sugar to sweeten, 
and sufficient water to form the mass into a thin paste 
by trituration in a mortar. When put into pots a red hot 
iron is momentarily thrust into the contents of each, and 
a little wine vinegar added. 



TO INVENTORS. 

An experience of nea ly fifty years, and the preparation 
•l more than one. hundred thousand applications for pa- 
tents at borne and abroad, enable us to understand the 
laws and practice on both continents, andto possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be b ad on application, and persons 
contemplating t be securing of patents, either at borne or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 861 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letter* Patent ot the 
United Slates were Granted 

October 30, 1894, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents. 1 

Advertising device, automatic. May & Morrisey.. 528,334 

Advertising sign device. W. C- Morrison. 528,256 

Alarm. See Burglar alarm. Fire alarm. 



Alkaline salts, process of and appa atus for elec- 
trolytic decomposition of, H. Y. Castner. 



Alloy, aluminum, R. I. Roman 

Aluminum, improving surfaces of, A. V. Davis... 

Aluml num , reducing, Gooch & Waldo 

Armature for dynamo-electric machines and 
| making same, T. H. Hicks 

Axle, vehicle, J. Miller 

I Ballot box, registering and canceling, E. K. Tol- 

I man 

| Basket, lunch, A. Probola 

t Battery. See Secondary battery. Galvanic bat- 
! tery. 

Bed and table combined, folding, L. Kabell 

Bedclothes holder, G. H.'Hollidge 

Bed, folding, E. M. Knoblaugh 

Beer, manufacturing, P. Kropf 

Bell ringing mechanism, W. G. Alexander 

Belt tightener, M. Waddell 

Beverage cooler, J. Buscb „ 

Beverages from ice, making, C. Pong 

Bicycle, J. fair 

Bicycle, L. Ferguson 

Bicycles, etc., drive gear mechanism for, S. Kal- 
tonik 

Boil er. 8ee Heating boiler. Steam boiler. Steam 
or hot water boiler. 

Boiler. R. Wildman 

Boiler cleaner, automatic, J. H. Barr 

Boiler furnace, steam, E. R. R. Hoyt 

Bolting reel. E. R. Oraver 

Book, flat opening, W. A. Palmer 

Book holder for desks, G. W.Paisley 

Bootjack attachment, W. H. Cole 

Boot or shoe polishing device, E.Stanwood 

Boring machine, H. C Schulz 

Bottle cap. cork holding, W. H. NortbaU 

Bottle capping|macbine, G. W. Lebolt 

Bottle stopper or cap, F. W. Fletcher 

Box. See Ballot box. Dice box. Match box. 
Shipping or service box. 

Brace and bit, J. W. Banner 

Bracket. See Staging bracket. 

Brake. See Car brake. 

Brake beam and reinforcing clamp therefor, H. 
B. Robiscb ung 

Brush holder. M. Wool 

Bucket fastener, H. L. R. Wolf 

Burglar alarm, door locking, H. J. Mitchell 

Burner. See Gas burner. Oil burner. 

Button. J. Skilling 

Cable grip, Ormerod & Charles 

Cable gripper, J. W bitall 

Camera. See Magazine Camera. 

Camera, J. E. Blackmore 

Can body crimping machine, H. Scbaake 

I Can body forming machine, J. K. Underdown 

! Can bead flanges, machine for crimping, El. 
Schaake 

Can holder, W. V. McKenzie 

Canopeuer, C. F. Keller, 

, Can opener and vegetable parer, combined, G. H. 
I Mitchell , 

Can top cleaning machine, C. A. Burt 

Car brake, P. McMullen 

Car brake ratchet handle, J. Seeberger 

Car brake shoe and dresser, J. E. Warswick 

Car coupling, J. Bird 

Car coupling, W. H. Edwards :... 

Car coupling, O. G. Oden 

I Car coupling, S. Selden 

Car curtain fixture, W.H. Bean 

Car, dump, G. A. Roberts 

Car, elevated railway, A. L. Wid dis 

Car fender, W.G. Kerr 

I Car beating system, E. H. Gold 

Car mover A. Kuebeler 

1 Car platform, J. Krebbiel 

Car protector, automatic railway, C. Klettner 

Car safety device, electric, J. M. Kelly 

Car, ventilator, H. H. Love 

Car wheel, C. Roberts 

Carburetor, O. Moncur 

Card setting machine, C. W. Arnold 

Carriage spring, C. A. Beblen 

Tarrier. See Egg carrier. Package carrier. 

Cart, self-loading, G. F. Fischer 

Carving machine, R. Morgeneier 

Case. See Card case. Combination case. 

Caster, Scblientz & Fink 

Caster, ball, L. B. White 

Chimney. E. V. Wingard 

■ Chlorine and caustic soda, electrolytic apparatus 
| for the manufacture of, T. Drake 

Chopper. See Cotton chopper. 

Churn dasher, C. S. Rogers 

Cigar bunch macbine, H. Jerstrum 

I Cigarette paper, maebinefor applying paraffin to, 

i A. C. Marchal 

! Clamp. See Lace clamp. 

I Cleaner. See Boiler cleaner. Sewer trap 

cleaner. 
I Cloth cutting macbine, J. Bloch 

Cloth cttfa gn ahi neJ.Wolf.Jr 

Cloth notching machine, J. Wolf, Jr 

Clothes drier, C. E. Cochrane 

Clothes rack. T. M. Anderson 

Coal or ore separating apparatus, F. Pardee 

Coal screen, G. W.Cross 

Coffee mill. C. D. Anderson 

Coffee or tea pot. W.O. Byrd 

Combination case, A.J. Est low 

I Combination case for cards, etc., A. J. Estlow 

. Collar fastener, horse, M. T. Burke 

I Collar, horse, W. T. Fell 

Collar, horse, E. C. Phillips 

i Collars or cuffs on shirts, device for holding, 

I FeinerA Saxton 

, Concentrator, J. Norbom 

Conduit sections, apparatus for manufacturing, 
j J. F. Cummings 

Conduit, underground, J. F. Cummings 

Conveying material, F. E. Duckham 

Cooler. See Beverage cooler. 

Cotton chopper, J.J. Green 

Cotton elevator and distributer, Moffltt & Wil- 
i liams 

Cotton opening machines, feeding mechanism 
for, J.C.Potter 

Counterbalancing momentum of reciprocating 
elements, means for, M. N. j orney 

Coupling. See Car coupling. Pipe <«r rod coup- 
I ling. Rod or pipe coupling. Thill coupling. 

Crane, traveling, W. M. Brooke 

, Crystallization of saccharine or other solutions, 
L. Wulff 

Culinary vessel, A. W. Obermann 

Cultivator, band, E. Franklin 

Cultivator, wheel, E. Children 

Cutout, automatic electro-magnetic, Stanley & 
j Braddell 

Cutter. See Kraut cutter. Thrasher band 
cutter. 

Dental mirror, E. B. Hitchcock 

Dice box, E. Gregory 

Digester, H . W. Stebbins 528,399, 

Direct-acting engine, J. Kidd 

Disinfecting apparatus, H. K. Andersson 

Door attachment, N. W. Cowdrey 

Door check and closer, E. I. Blount 

Door, flexible, E. Brown 

Door banger, W. F. Johnston 

Door stop. C. *>. Case 

Dredging apparatus, F. A.Hyatt 

Dredging implement, C. Meier 

Drl er. See Clothes drier. 

Drying articles, H. D. Williamson 

I Drilling machine, Gilpin & McHargue 



528,322 
528.181 
528,513 
528,365 

528,201 
528,482 

528.191 
523,491 



528,370 
528,432 
528,328 
528,374 
5^8,134 
528,242 
528.463 
528,514 
528,145 
528,423 

528,437 



528,504 
528,340 
528.488 
528,363 
528,349 
528,307 
528,380 
528,329 
528,470 

528,137 



528.238 
528,267 
528.316 
528,206 

528,397 
528.384 
528.313 

528.140 
528,305 



528,306 
528.259 
528.371 



528,517 
528,462 



528.198 

528,460 
528,466 



528,501 
528,279 
528,407 
528,298 
528,158 
i>28,171 
528,170 
528,254 
528,438 
528,231 
528,278 
528,377 
528,354 
528,458 



528,424 
528,337 

528,210 

528,366 
528,453 

538,153 

528,519 
528,166 

528.332 



528,217 
528,216 
528,222 
528.493 
528.386 
528.289 
528,499 
528,201 
528,421 
528,420 
528.143 
528,422 
528,490 



528,442 



528,291 

528,417 



528,159 

528,177 



528,29* 

528,248 

528.497 
528,382 
528.425 
528,413 

528,186 



528,163 
528,428 
528,400 
528.299 
528.135 
528,323 
528,321 
528.358 
528,435 
528,146 
528,433 
5281375 

528,496 

528,472 
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Drilling machine, W. P. Norton 

Earring, G.T. Woglom 

Egg carrier, F. E. Ten Eycket al 

Electric conductors, coating, A. F. Montgomery. . 
Electric- motor reversing mechanism, Mellen & 

Goldsmith 

Electrictransformer, E. Thomson.. 



Electro-magnetic switch, J. G. Hartel 

Elevator, see Cotton elevator. Grain elevator. 
Hydraulic elevator. 

Enamel from metal, removing, G. W. Goetz 

Engine. See Direct-acting engine. Gas engine. 
Rotary engi ue. Steering engine. 

Engine indicator, steam, W. Al. Henderson 

Engine pilot, J. Drake 

Engine reversing gear, C. E. R. Martin 

Extension table, center revolving folding, H. 

Graham 

Faucet, oilcan, B. F. Warren 

Feed water purifier, S. L. Bailey 528,318, 

Fence and gate, iron, I. K. Hoi linger 

Fence building machine, C. Neate 

File, invoice or other, M. Buchsbaum 

Fire alarm, Hackworth & McLellan 

Fire escape, C. Bartholomew 

Fire extinguishing substances with water, appa- 
ratus for automatically mixing, G. Muller 

Fishing net, G. Trouve 

Flashlight compound, A. Hensley 

Foundations or underground structures, tube 

for, R. L. Harris 

Fountain and sprinkler, combined, J. R. Cad well. 

Frog, spring, N. O. Goldsmith 

Fruit huller, J. A. Murray 

Fruit j ar, J . H. Williams 

Furnace. See Boiler furnace. Heating furnace. 
Open hearth furnace. 

Furnace, E. & A. W. Bennis , 

Furnace or stove grate, A . Jahant 

Furnaces, air moistening device for hot air, G. 

W. Fridrich 

Furnaces, shafts, chimneys, etc., construction of 

blast, W. P. [ngham 

Galvanic battery, M. M. Clark 

Gas burner, C. H. Bobbins 

Gas engine. J. & W. Paterson 

Gas wells, method or apparatus for removing 

water or oil fron^bottomsof, R. H. Staley 

Gate, A. W. Maclarren 

Glass, apparatus for producing flat objects of, P. 

Sievert 

Glove, catcher's, E. L Rogers 

Governor, engine, C. B. R. Martin 

Governor motor, engine, C. E. R.Martin 

Grain conveyer, F. E. Duckham 

Grain conveyer, pneumatic, F. E. Duckham 

Grain elevator, F. Kaucher 

Grain scouring machine, R. W. Welch 

Grate, water heating fire, J. H. Phillips 

Grater for culinary purposes, J. Davidson 

Gun, breakdown, R. C. Fay 

Gun frame, R. C. Fay 

Guns, ejecting and cocking mechanism for break- 
down, G. A. Home 

Guns, ejector for breakdown, Fay & Humphreys. 
Hanger. See Door hanger. Pipe hanger. 

Harrow, disk, J. Macphail 528 ? 172. 

Heat magazine, refractory and non-conducting, 

C. H. Land 

Heater, C. B. Wanamaker 

Haating boiler, H. C. Steinhoff 

Heating furnace, C. D. Howard 

Hides, treating, D. A. Goodman 

Hinge, stop, G. A. Mackenzie - 

Hitching strap, J. H. Vatleau 

Hoisting mechanism, G. F. Jennings 

Hook. See Snap hook. 

Hook and eye, G, S. Pearson 

Horse boot, J. Duffy 

Horse detacher, M. 11. Benster 

Huller. See Fruit huller. 

Hydraulic elevator, J. R. Wade 

Indicator. See Engine indicator. 

Invalid lifting apparatus, W. E. Goulding 

Iron. See Sad iron. 
Jar. See Fruit jar. 

Kitchen cabinet, P. L. Ramsey 

Knives to their handles, means for attaching, 

Westby & Whitfield 

Knob, door, C. O. Case 

Kraut cutter, W. A. Goforth 

Lace clamp, shoe, L. D. Craig 

Lace holder, shoe, G. E. Mongeau 

Lace, veiling, or ribbon holder, J. M. Schlesinger. 

Lamp, electric arc, R. Segerdahl 

Lamp shade, electric. E. Vedovelli 

Lanter n, T. La ngston 

Last, E.J. Howard 

Lens for optical purposes, Goerz & Von Hoegh... 
Lock. See Sash lock. Seal lock. 

Lock, C. Swanberg 

Lock attach ment, L. L. Bettys 

Loom shuttle guide, G. W. Farmer 

Lubricator, T. J. Hart 

Magazine camera, G. P. C. Maroniez 

Manhole cover, C. Parkins 

Manicure instrument, C. J. Bailey 

Match box, M. Strakosch... 

Matchmaking machine, Beecher & Wright 

Meat roaster, J. Stroud (r) 

Mechanical movement, I. S. Bryant 

Microscopes, slow motion attachment for, H. G. 

Sedgwick 

Mill. See Coffee mill. 

Mixing machine, J. Markus 

Mould. B. L. Ransome 

Moulding machine. C. Herman 

Mole trap, A. Arnold 

Monuments, construction of memorial, W. B. 

Van Amringe .... 

Motor, Browne .v Little 

Motors, cylinderjand valve for steam,A. Holmgren 

Mowing machine, E. Pridmore 

Nail. See Spacing nail. 

Nozzle, F. W. Herbkesmann 

Nut and bolt lock, T. Berridge 

Nut. axle, Et. Fawcett 

Nutf or spindle suuports, spring, E. J. Carroll 

Nut iock, F. S, Bobbins 

Oar lock, H. Brinkmann. , 

Ohmmeter, A. H. Armen 

Oil burner, J. Dubelman 

Oil burner, C. G. Moore 

Oil burner, C. Whittingham 

Open hearth furnace, J. Purves 

Orange polishing machine, A. Warr 

Organ, M. Hetberington 

Oven, bakers', J. Adair 

Package, airtight, A. Roder '.. 

Package carrier, E. C. Gipe 

Paper machine suction box, E. Sanderson 

Phonograph, H. J. Lioret 

Piano action, J. R. Perry 

Piano tuning hammer, B. F. Fuchs 

Pipe cleaning apparatus, A. C. Mueller 

Pipe hanger, A. J. Beaton 

Pipe or rod coupling, S. M. Jones 

Placer machine, R.L. Cbatterson 

Plait forming machine, C. C Emmons 

Planter, J. W. Parker 

Planter and fertilizer distributer, combined, H. 
Compton. 

Plow attachment, Culbertson & Burke 

Plow, rotary, L. D Railsback 

Power wheel, A. J. B. Berger 

Power wheel for endless conveyers or elevators, 
A.J. B. Berger.... 

Printed matter, producing copied effects on, C. E. 
Adamson 

Printing machine, rotary, J. Michaud 

Propeller, screw, W. H. J ay 

Propeller, vessel, S. 8. Whipps 

Propelling apparatus, B. Bernstein 

Pump, M. W. Hall 

Pump, H. J ones 

Pump, E.M. McGee.. 

Pump, C. C. Worthington 

Pump governor, steam, J. R. Nixon 

Pump, rotary force, S. C. Shepard 

Punch, check, J. C. Robinson 

Punching machine, W. E. Be an ett 

Puzzle, M. W. Brooks 

Back. See Clothes rack. Scythe rack. 

Railway, closed conduit electric, J. F. McLaugh- 
lin 

Railway, conduit electric. J. L. Hornig 

Railway conduit system, electric, J. B. Linn 

Railway frog, C. W. Speckin 

Railway gripper, cable, B. Brownstein 

Railway sanding device, C. B. Andrews 

Railway signal, electric, A.J. Wilson 528,245, 

Railway signaling apparatus, self-acting, G. H. 
Wood. 

Railway supply system, electric, C. H. Harkins. . . 

Railway switch, Santee & Ryan 

Railway systems, electric machine for, E. Dem- 
ing .. 

Railway track, W. R. Smith 

Railways, closed conduit for electric, W. E. 
Stearns 

Ratchet mechanism, W. H. Young, Jr 

Recorder. See Time recorder. 

Reel. See Bolting raeh 

Register, C. C. Fields 

Revolver, O. E. Smith 

Rheostat, M. Waddell 

Roaster. See Meat roaster. 



528,381 
528,197 

528.187 
528,301 

528,440 

528,188 
528,430 



528,226 
528,152 
528,275 

528,250 
528.244 
5z3 512 
528164 
528,30f 
528.285 
528,160 
528,284 

528,441 
528 350 
528,515 



528,144 
628,474 
528,257 
528,315 



528,219 
528,165 

528,202 

528,480 

528,286 
528,446 



528,449 
528,174 

528,340 

) u;\ 
528,276 
528,274 
528,418 
528,419 
528,230 
528,405 
528,388 
528,416 
528,506 
528,507 

528,228 
528,508 

528,173 

528,272 
528,404 
528,401 
528,479 
528,427 
528,258 
528,495 
528,297 

528,341 
528,249 
528,410 



528,180 

528,452 I 
528.147 : 
528,157 ; 
528,464 

528,300 , 
528,447 , 
528,184 
528,241 
528,439 j 
528,296 
528,155 . 

528,450 ! 
528,269 I 
528,505 
528.429 
528,176 
528,387 
528,317 
528.186 
528,457 
11,451 
528,412 



528,211 

528.175 

528,342 
528,295 
528,136 

528,193 
528,461 

528.227 
528,304 

528,431 
528,320 
528,293 
528,361 
528,237 
528,221 
528,268 
528,292 
528,336 
528.314 
528,510 
528,195 
528,478 
528,456 
528,260 
528,203 
528.261 
528,273 
528,209 
528,154 
528,234 
528.319 
528.168 
528,503 
528,468 
528,235 

528,364 
528,324 
528,511 
528,518 

528^57 



528,233 
528.353 
528,265 
528,138 
528,161 
528,436 
528,378 
528,282 
528,483 
528,347 
528,280 
528,502 
528,141 



528,379 
528.205 
528,330 

528,348 
528,359 
528,500 
528,246 

528,454 

528,477 
528,395 

528,465 
528,309 



Rod or pipe coupling, hollow, S. M. Jones 

Rolling apparatus. L. D. York 

Rotary engine, L. Sivertson 

Rotary trimmer, A. S. Vose 

Rubber and stocking, lumberman's-M. D. Girard. 

Rubber articles, vulcanizing hard, H. Traun 

Rubber type, method of and apparatus for mak- 
ing. L. K. Scotford 

Rubbing or polishing machine, C. S. Yarnell 

Ruling device, J. Grundy '.. 

Sad iron, P. C. Greenawalt 

Sash balance, G. Lusher 

Sash fastener, A. H. Parslow 

Sash lock, J. A. Hasenpflug 

Saw, J. Danielson 

Saw filing machine, A. J. Neff 

Sawmill carriage, M. Cox 

Saw safety guard, rip, G. A. Shields 

Scale, spring, M. H. Hansen 

Screen. See Coal screen. 

Screen or sash fastener, M. Hauser... . 

Scythe rack, D. B. Cauble 

Seal lock, T. Gas kins 

Seal or stopper, bottle, W. Painter .528,485 to 

Seat and folding berth, combined, P. Fraser 

Secondary battery, J. E. Rhetts 

Separator. R. W. Jessup 

Sewer trap cleaner, L. Beliveau 

Sewing machine for barring buttonholes, E. H. 

Harris 

Shade holder, Crandall & Russell 

Shaft, expansion, J. C. Coram 

Shipping or service box or crate, grocer's, R. B. 

Bain 

Shovel. See Steam shovel. 

Sign.C. F. Webster 

Signal. See Railway signal. 

Signaling apparatus for block systems, electric, 

M. S. Reiley 

Sink trap, H. C. Montgomery 

Skirt elevator, A. L. Zeller 

Skiving machine, J. R. Scott 

Slicing machine, J. E. Austin 

Snap hook, R. C. Eldridge et al 

Solar energy, apparatus for utilizing, Monks & 

Severy ~ 

Sole trimming machine, J B. Emery 

Spacing nail, J. J. White 

Spindle bearing, E. J. Carroll -.. . 

Spreader rod. S. D. Poole 

Spring. See Carriage spring. 

Sprinkler, J. B. Haberle 

Staging bracket, Kenison & Burk 

Steam boiler, D. Ahern 

Steam or hot water boiler, E. Gurney 

Steam shovel or excavator, J. B. Webber 

Steel, decarbonizing, W . K . Topley 

Steering engine, M. A. Beck 

Steering gear, vessel. O. Schleicher 

Stopper. See Bottle stopper. 

Stovepipe attachment, W. Wilson 

Stovepipe thimble, W . Biermann 

Strap. See Hitching strap. 

Structure, tubular underground, R. L. Harris 

Stud or fastening for shirt wristbands, etc., J. 

Nadal 

Surgical cabinet and irrigating device, E. M. 

Lundholm 

Switch. See Electro- magnetic switch. Railway 

switch. 
Table. See Extension table. 
Tableaux vivant, apparatus for displaying. E. 

Von Kilanyi 528.372. 

Tawing hides, C. Heinzerling 

Teaching vocal music, device for, M. M. Vogt 

Telegraph key, C. F. Sebring .. 

Telephone, mechanical, J. Prince 

Tent, J . J. Rinn 528,392 to 

Tent f astenting, J. J . Rinn 

Thermostat, D. W. Thompson 

Thill coupling, C. Wilcox 

Thill couplings, antirattler f or, M. McKinnon 

Thrasher band cutter and feeder, Schauer & 

Bartlett 

Time recorder, workman's. 1). M. Cooper 

Tire and wheelrim, pneumatic, P. W. Tillinghast 

Tire, pneu matic, G. F. Stillman 

Toboggan, roller, C. N. Grant 

Toy bank, coin controlled musical, H. W. Porter.. 
Trap. See Mole trap. Sink trap. 
Trimmer. See Rotary trimmer. 

Trolley catcher. W. D. Cobb 

Trousers or coat, G. J. Morse...-. 

Truck, J. B. Randall : 

Tug, name, J. C. Clausen 

Turntable, C. L. Strobel 

Typewriter inking ribbon, A. T. Brown * 

Typewriting machine, T. Oliver 

Typewriting machines, type cleaning brush for, 

F. Van Fleet 

Umbrella, folding D. A. Smith, Jr 

Valve, check, A. J. Caldwell 

Valve for gas burners, air, H. Ruppel 

Valve operating device, C. Otis 

Vehicle wheel, F. & T. F. Mendenhall 

Vise, S. Frisbie 

Vise, rapid-acting, W.C. & W.H. Toles 

Wall. F. Schweitzer 

Watcbcase spring, C. Nobs 

Weighing, registering, and discharging machine, 

grain, L. P. Summers , 

Wheel. See Car wheel. Power wheel. Vehicle 

wheel. 

Wheel rim for pneumatic tires, T. Birch 

Wheelbarro w, J. B. A Gre nier 

Window, A. Massalski 

Win do w applia nee, E . Keuser 

Wire stretcher, S. Allison 

Wire stretcher, J. E. Crisp 

Wire tightener. C. H. Van Wagoner 

Wool washing machine, F. G. & A. C. S rgent 

Wrench, J. L. Stambaugh 



528,311 

528.473 
528.264 

528.308 
528,199 

528,476 
528,366 
528,331 



528,415 
528,179 

528.287 
528,262 



528,327 
528.148 
528,471 
528.487 
523,271 
528.446 
528,434 
528,459 

528,225 
528,288 
528.150 

528,355 

528,196 



528,444 

528,335 
528,455 

528,448 
528,247 
528,270 

528,255 
528,467 
528.406 
528,362 
528,236 



528,409 
528,325 
528.312 
528,214 

528,356 
528.183 

528,408 
528,139 

528,367 

528,339 

528,232 



528,373 
528.162 
528310 
528,345 



528.394 
528,391 



528,396 
528,223 
528,451 
528.213 
528,224 
528,277 



528,149 
528.178 
528,448 

528,414 
528,402 
528,142 

528.484 

528,215 
528,212 
528,360 
528.344 
528,385 
528,376 
528.426 
528,190 
528,239 
528,207 

528,403 



528,411 
528.251 
528,333 
528.481 
528,218 
528,151 
528,194 
528,182 



DESIGNS. 

Brush handle, W. J. Lloyd 23,749 

Dish, covered, C. W. Franzheim 23,748 

Fish scaler, W. J. Ruedisale 23,752 

Headlight case, E. A. Edwards 23,754 

Picture frame, C. F. Mosman 23,751 

Spool holder box, F. A. Phelps 23,750 

Spoon, etc., H. J. Robinson 23,747 

Trimming, J. Muller 23,746 

Vehicle step, H. C. Swan 23.753 



528,509 
528,263 



TRADE MARKS. 

Absorbents for surgical and other purposes, Jaros 

Hygienic Uderwear Company 25.419 

Antiseptic powders, ointments, liniments, and 

lotions, Bi. Bland 25,418 

Beer, lager, Grand Rapids Brewing Company 25,423 

Beverage, effervescing powder for a summer, H. 

Meakin 25,422 

Binding and paper box machines, Gebruder Breh- 

mer 25,437 

Boots and shoes, J. B. Lewis Company 25,409 

Brooms, Merkle-Wiley Broom Company 25,434 

China, vitreous. Keystone Pottery Company 25,417 

Cleaning and polishing preparation, J. Pickering 

& Sons 25,431 

Collars, men's, Miller, Hall & Hartwell 25.407 

Cords, sash and curtain, Os saw an Mills Company. . 25,411 

CorBetsand waists, G. T). Nichols 25,406 

Gloves and mittens. Saranac Glove Companv 25,408 

Iron, steel, and lead manufactures, certain named, 

Rylands Brothers 25,436 

Lard, Joseph R. Peebles' Sons Company 25,427 

Lard, F. w. Wagener & Company 25;426 

Lead, white. H. A. Carroll 25.432 

Licorice roots, sticks, paste, and pellets, Carenou 

&Tur 25.421 

Meats, cured, Joseph R. Peebles' Sons Company.. . 25,425 

Medals, G. B. Soley 25,414 to 25,416 

Size, painters', A. Hastrup & Company 25,433 

Perfumery, soaps, washes, lotions, and similar 

articles, W. S. Thomson 25.428 

Piano tuning pins, A. Dolge & Son 25,435 

Polishing preparations, Chemisch Fabrik Herr- 
mann & A. Lubszynskl 25,430 

Remedies, certain internal and external, W. Rit- 

meier 25,420 

Sheetings, J. A. Robinson 25.412 

Silk, embroiderv, sewing, and floss, New London 

Wash Silk Company 25,410 

Soap, toilet, Graham Brothers & Company 25,429 

Whisky, Carstairs, McCall & Company 25,424 

Wool piece goods, including serges, estamens, and 

suitings, Hamlyn Brothers 25,413 



1Wt>pertt0ements. 



ORDINARY RATES. 

Inside Pave* each Insertion - - 73ceiir.ua line 
I tuck Page* encii insertion - . - - $1.00 11 line 

£P~ For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure* 
•nent, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




Falls Mfg. Co. 695 Water St., Seneca Falls, N.Y, 



I ATUCC Shapers, Planers, Brills, Machine Shop 
LHI IlCvq Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvekt St., Cincinnati, O. 



SETS OF CASTINGS OF ^ 

MODEL ENGINES 3 

CATALOGUES & 

, »_„ _ , F-REEV^ £ 

£-*, g 1.S ALS0 TOOLS, $ 

GEAR WHEELS.& PARTS OF MODELS 5 



^W^W^N & vU\£,W"\W^V 



Pumping Water by Compressed Air. 

We take pleasure in announcing that by arrangements 
made with J. G. Pohle, we are enabled to furnish our 
customers with the 

POHLE AIR LIFT PUMP, 
protected by numerous American and Foreign patents. 
This department of our business will be under the per- 
sonal supervision of Br. Pohle, the inventor and paree. 
THE INGERSOLL-SERGEANT DRILL CO., 
Havemeyer Building, 26 Cortlandt St., New York. 



ROCK DRIUSfiSEWr 



AIR COMPRESSORS & ' 



GENERAL MACH INERY roR sT fCT"™""" 
LING, ■""" '' -,. 

RAND DRILLCo 23 Park Place new 



VELOCITY OP ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific Amekican on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 



[WELL DRILLING MACHINERY 

i MANUFACTURED BV 

, WILLIAMS BROTHERS. 
ITHACA'.N.Y. 
I MOUNTED OR ON SILLS. FOR 
I DEEP OB SHALLOW WELLS, WITH 
" STEAM OR HORSE 'POWER 

SEND FOR CATALOGUE 
"ADOIIBS WILLIAMS BROS.JTH ACAi«L_l 




ARTESIAN WELLS— BY PROP. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 943. PrinelO cents. To be had at this 
office and from al) newsdealers. 



Oil Well Supply Go, 

Manufacturers of everything needed for 

ARTESIAN WELLS 

foreitherGaSiOil, Water, or Mineral Tests. 
Boilers, Engines, Pipe, Cordage, Drilling 

Tools.etc. lltus'd catalogue, price fists, 
and discount sheets on request* 

Pittsburg, Oil City and Bradford, Pa. 
Also. 32 Cortlandt St., New fork. 





Tfl INVENTflRQ E - Kouigslow. Manufac 
I U III fell I UllO. turer of Fine Machinery 



and models, offers Special Facilities to Invent- 
ors. Guarantees to work out ideaB in strictest secrecy, 
and any improvement that he can suggest goes with the 



Guarantees to work out ideas in strictest secrec 
ana any improvement that he can suggest goes with thi 
work. Thousands of men have cradle though really val- 



uable ideaB, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca St., Cleveland, Ohio. 



GATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of high grade Mining 
Machinery, King-Darragh Concen- 
trator, Connersville Blowers. 
Pf Send for Catalogues. 
GATES IRON WORKS, 
50 C So. Clinton St., Chicago. 
136 C Liberty St., N. Y. 237 C Franklin St., Boston, Mass. 




A printed copy of the specification and drawing of 
anypatentin the foregoing list, or any patent in print 
Issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Cana'dian parents may now be obtained by the in- 
ventors for ny of the inventions named in thefore- 
foing list, provided they are simple, at a cost of $40 each . 
f complicated thecost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
1 York. Other foreign patents may also be obtained. 



Jhe S cientific fl merican 

PUBLICATIONS^ FOR 1894. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year - 13.00 
The Scientific American Supplement (weekly), one 

year, -.-___ 5.00 

The Scientific American, Spanish Edition (month- 
ly), one year, ________ 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 

The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ers Edition, - - - --__ - - 5.00 
The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - - - - 9.00 
Proportionate Rates for Six Months. 
This Includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



I-Z-1£ 



HARDEST ABRASIVE KNOWN. EMERY Af 



iamondTowoi 

. owder.-cry. 

carborundum, 



OWbERrC'RYSTAfrVHEELrSLABA 



ubstitute.Jn Flour; 
— - ■- (.HoneFi — 
ionongahela city. pa, ' 



X AND 

FLOUR; 

- ORM. 

us-*- 



Parson's Horological Institute. 

School for Hlatcljiiiakers 

ENGRAVERS AND JEWELERS. 

tB ' Send for Catalogue and References. 

Parson's Horological Institute, 
302 Bradley Avenue, PEORIA, ILL,. 



MILLER & VAN WINKLE 

STEEL WIRE and STEEL SPRINGS 



I TEMPERED GaMPRESSlON&EXTENSHINSPRIHGS ^ 3S 



A SPECIALTY. 



OFFICE 8<W0RKSI8to24BRIDGEST. BROOKLYN. N.Y. 



TYPEWRITERS. 

All makes half-price. Rebuilt to equal new. Shipped 

without deposit to responsible parties in all parts of the 

world. Unprejudiced advice given. Illust'd cata. free. 

TYPEWRITER ) 45 Liberty Street, 

HEADQUAItTEKS, J New York, U. S A. 




EXCHANGE, 

8 Barclay St., New York. 

We will save you from 10 to 
50 per cent, on Typewriters 
of all makes. 

By Send for catalogue. 



UVDMflTIQM* * ts Uses and Abuses. The science 
n IrHU I lOlfl. easily acquired by anyone. Illus'd 
book, $1. Dr. Anderson, S.A.XL, Masonic Tern.. Chicago 



THE MODERN ICE YACHT. — BY 

Geo. W.Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 



New Full Mounted Lightning Screw Plate, 

Send for Catalogue. 




Wiley & Russell Oils. Co., Greenfield, Mass., U.S.A. 



INVENTORS. 



CONSULTATION 
AND ADVICE TO 

Experimental work of every description. Automatic 

machinery designed and built. EP~ Send for circular. 

JtALTBY MFG. CO., Brooklyn, N. Y. 




VANDUZEN s Jr T M PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Alw&yi In Order, never Clogs nor 
freeze.. Every Pump Guaranteed. 

— io sizes. 

200*0 12000 Gallom per Hour. 
Cost $7 to$75e"ch. Address 

THE VANDUZEN & TIFT CO., 

102 tol08 E. Second St., Cincinnati, 0. 



A Valuable Book 




12,500 Receipts. 70S Pages. Price $5. 

Bound in Sheep, $6* Half-Morocco, $6.50. 

This splendid work contains a careful compilation of 
themost useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the past fifty years ; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

t^ Send for Descriptive Circular 

MUNN & CO.. Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 
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Founded by Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U.S.A. 

tW Our New aud Revised Catalogue o f Practical and 

Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

For the Pictorial and Literary Presentation of 
the Events of the Day 



Harper's 



-^r 



^*- 



Weekly 

TAKES THE LEAD. 

In addition to its many other attractions, illus- 
trated records of the achievements In ... . 

^* SCIENCE AND ART "~ 

form a notable feature. During 1894 there have 
been capital articles on such topics as : . . . . 



Chicago Drainage Canal. 

Eecent Excavations at Dashur, Egypt. 

Gold Mines of Colorado. 

Meed of a National Health Board. 

Electrical Industries. 

Cleansing the Streets of Paris. 

Constant advancement in excellence is the chief 
guide in the direction of HARPER'S WEEKLY, 
and, with almost boundless resources, it will con- 
tinue to treat every scientific event of public in- 
terest comprehensively and at the shortest notice. 

PUBLISH 

EliETlENTARY METEOROLOGY, 

By W. M. Davis, Professor of Physical Geography in 
Harvard University. 8vo, cloth, 355 pages. Price by 
mail, postpaid $2.70 

SI HEINER'S ASTRONOMICAL SPECTRO- 
SCOPY. 

Translated, enlarged, and Revised by Professor E. B. 
Frost, of Dartmouth College. 8vo, half leather, illus- 
trated, 482 pages. Price, by mail 95.00 

(Department of Special Publication.) 

FOURIER'S SERIES AND SPHERICAL, 
CYLINDRICAL, AND ELLIPSOIDAL 
HARMONICS. 

With Applications to Problems in Mathematical 
Physics. By Professor W. E. Byerly, of Harvard 
University. 8vo, cloth, 288 pages. Price 13.15 

iy Descriptive Circulars sent free to any address. 

CINN & COMPANY, Publishers, 

BOSTON. NEW YORK. CHICAGO. LONDON. 



Map of the United States 

A large, handsome Map of the United States, mounted 
and suitable for office or home use, is issued by the 
Burlington Route. Copies will be mailed to any ad- 
dress, on receipt of fifteen cents in postage, by P. S. 
BUSTIS, General Passenger Agent, C, B. and Q. R. R., 
Chicago, 111. 



Experimental & Model Work 

Electrical Instruments, Fine Machinery, Special Appa- 
ratus, Telephones, Photograph Machines, Repairs, etc. 
E. V. BAILLARD, 106 Liberty Street, N. Y. 




EVERY STOREKEEPERS^ 

graphic Register. It gives you a record of 
the days' sales that can be sworn by. 
Enforces accuracy and honesty. 
Three duplicate tickets, one for 
customer, one for cashier and one 
foryou. It makes no mistakes and 
will save you many times its cost. 
Best "Day Book" on earth. Send 
for an illustrated catalogue whicn 
tells you all about it. 

CHICA60 AUT. REGISTER CO. 

154 Monbok Street, Chicago 



PHOTOGRAPHY AS APPLIED TO 

Process Work.— By r,eslie R. Olift. An interesting re- 
view of the various photo processes that a block must 
go through before it is ready for the hands of the printer. 
Contained in Scientific American Supplement. No. 
976. Price 10 cents. To be had at this office and from 
all newsdealers. 




























WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of 8 teel Towers and Tanks . 

La. Bed Cypress Wood Tanks a specialty. 

W. E. CAI.DWKIjI. CO., 

217 B. Main Street, Louisville, Ky. 




* THE "MUNS0N" TYPEWRITER. $ 

This machine is an "evolution," the outgrowth of years of experience and the 

best results of scientific work. Its principles appeal at once to the 

educated mechanic. It is Light, Small, Compact, 

Eusily operated, with Universal Hey Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
durable and easily kept in order. 30 keys, 90 characters. Weight, with carry- 
ing case, 16 pounds. Special wheels for different languages. 

Highest Medal Awarded, World's Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Co., 171 E. Division Street, Chicago, III., U. S. A, 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5h. p motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a Bimple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in scientific 
American supplement. No. Htt 5. Price 10 cents. To 
be had at this office and from all newsdealers. 




METAL and WOOD TOO! Q 
WORKERS' , I WWkO 

FOOT POWER """KtfBb* 

LAfHt-IFORniiRH, II A f* 111 V CD V 
CIRCULAR SAWS and fflHUlllllCIl 1 I 

Wecarry in Stock all the 

LEADING S2fh,rsr 

AND " 

HAKE 
Send A cents for large Ulus. Catalog. 
THE WILKINSON CO., 
83 Randolph St., Chicago. 



lAUinil Machinery 

VERY LOW PRICES! 



Architectural J^ooks 

Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school bouse, club house, or any other public building 
of high or low cost, should procure a complete set of 
the Architects' and Boildehs' Edition of the Sci- 
entific American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and may be 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched in 
paper covers. Subscription price, per annum, $2.50. 
Address and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



MATCH * MACHINERY. 

Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 

DEPEIIfCD'Q QAI C The entire plant and good 
nCuCIVr.ll O OHLC. will of the Stark Machine 
and Tool Co., including real estate, tools, machin- 
ery, patterns, etc. also thousands of dollars of orders on 
hand. This plant is located at the corner of Hudson 
and Seventh Sts ., Buffalo, N. Y., and consists of a four 
story brick building fully equipped for the manufacture 
of tinner's machines and tools, machinery for workimg 
sheet metal, presses, dies, etc. The factory 1b now in 
operation, and all information in referen ce t o same 
cheerfully given. Address MICHAEL NEWELL, Re- 
ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y. 




(Sas "fe Gasoline Engines 

roR Electric Lighting.PumpiNg, 
^ll .Small Powerj>urposes 

Launch Engines^p Launches 

vapor Engine 
•Power Company, 

Erie St., Grand Rapids, Michigan. 

SENO rOW CIRCULAR. 



MONITOR^ 



Q 



Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
bow to obtain them sent free. 

PATENTS 

taken through M unn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
$8 a year. Specimen copies free. 
Address MUNN £ CO, 



o 



o 



New York, 361 Broadway* 



o 



£ WHEELS. MODELS i. EXPERIMENTAL WORK-SMALL MACHINERY 
NOVELTIES h ETC. NEW KORK STENCIL WO «t 100 WjttUftU BT N.-T. 



MAXIM'S FLYING MACHINE.— PULL 

description of the remarkable apparatus which Mr. 
Maxim recently propelled through the air with marked 
Buccess. With 12 illustrations. Contained in Scien- 
tific American Supplement, No. 976. Price 10 
cents. To be had at this office and from all newsdealers. 



High Grade only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress Btjmse y & Co., Ltd., Seneca Falls, N. Y. 



KEEP THE HEAD COOL. 

The Braided Wire Spring 
Pillow is Cool and 
Cleanly. Comfort- 
able as down or 
feathers. Practi- 
cally indestruct- 
ible. Price, up- 
holstered in fine 
„ 'hair: Adult's, 

20 x 28, $3.50 ; Couch, 20 x 20, $3.00 ; Child's, 14 x 22, $2.50. 

Sent, express prepaid, on receipt of price. Address 
Wrston A; Weils Mtfc. Co., lll£-1116Tloble St., l'hlLn., Pa 





?8u USE GRINDSTONES? 

If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. l^T Ask for catalogue. 

The CLEVELAND STONE CO 

2d Floor, Wilshire. Cleveland, 0. 



ICE BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsf al I, 
M.B. Contained in Scientific American Supple- 
ment, 1 . The same number also contains the rules and 
regulations for the formation of ice-boat clubB, the sail- 
ing and management of ice-boats. Price 10 cents. 



Automatic Bicycle Brake 



is as quick in action as thought it- 
Bel f. So unobtrusive, the rider 
would never know he had it were it 
not for the instant and effective aid 
it gives him when wanted. B ALL-E Y 
MFG. CO;, 207 S- Canal St., CHICAGO. 





CLAY&TORBENSLN, GLOUCESTER CITY, N.J. 



LAUNCHES ►«*> HOUSE BOATS. 

5E1ND ft C E. N TV S FOR rATALO(",UL. 



SCIENTIFIC ENIGMAS.— BY LORD 

Salisbury. Inaugural address before the British Asso- 
ciation, Oxford, August, 1894, on the subject of the con- 
dition in whieh we stand toward three or four of the 
most important physical questions which it has been 
the effort of the last century to solve: the enigmas of 
the elements, the enigma of the ether, the enigmas of 
life, the Darwin theory. Contained in Scientific 
American Supplement, No. 975. Price lOcents. To 
be had at this office and from all newsdealers. 




SINTZ GAS ENGINE CO. 



GRAND RAPIDS, MICH., 
U. S. A. 

Manufacturers of the Sintz Sta- 
tionary and Marine Gag and 
Gasoline kngim-s. Especially 
adapted for Boats and Electric 
Lighting. Runs with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. S3?" Send for Catalogue. 
Mention this paper. 



ELECTRICAL APPARATUS DESIGNED. 

Inventions Developed. IS" Correspondence Solicited. 
F B. COREY, M.E., 73 Hathaway Building, Boston. 




IIaaLa Folding Beds, 
UcSKS Metal Chairs. 

A. H. W1ME& COn 2^W°bk1hAv. 



NEW CELLULOSE DERIVATIVES.— 

By Clayton Beadle. A paper on a new class soluble cel- 
lulose derivatives and a description of a largo number of 
products derived trom them that promise to prove of 
great value in the industries, as a substitute for glue, 
for cloth sizing, as a vehicle for pigment printing, for 
pa per sizing, etc. Contained in Scientific American 
Supplement, No. 974. Price lOcents. To be had at 
this office and from all newsdealers. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

to CHAS BESELERmaker2I8CENTRE ST. 

NEW YORK. 



How To Make a Dynamo 

OR MOTOR. H horse power size, illustrated with 
full working drawings. By Edw. Trevert. Price 10c. 

Bubier Publishing Co., Lynn* Mass. 



SUPERINTENDENT WANTED in N. Y. City. 

A bright, energetic, all-around man, must be familiar 
with piping buildings for gas, water, etc., capable of 
handling men, pay roll, etc. A permanent position to 
the right sort of man. Address C. J. W., Box 773, N. Y. 




YOU CAN BECOME 
A WATCHMAKER 

And establish yourself in a 

by securinr* """* ™* • 



trad- 



wuuietttiiB ioioui ww «c**D you x 
to use them— makes success easy. 



price; j*.yd or u. v. u. wuere »*.w n*;- 
eompanies the order. Send for our price 
list*; HOFMAN SUPPLY CO., 
i wholMBle Dealers in 

1 IliTCHllAKBRS'TOOIiBANDBrJPFLlSSt 
158JUJ flU, Columbus, Ohio* 



BUY 
TELEPHONES 

That itre good— not *' cheap things. " The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
hit guarantee and instruments are BOTH GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO, 
440 Monadnock Block, CBICAGO. 
Largest Manufacturers of Telephones in the United States. 



SAFETY THRUST COLLARS 

SOLID AND SPLIT. 

Of character and at price to suit 
the most critical buyer. Dealers! 
in shafting will consult their 
interests in writing for Price 
List and Discounts. 
The Gouyerneur Machine Co., Gouverneur, N. Y. 





THE NANDU; AN ORNITHOLOGI- 

cal Sketch.— By Dr. Adolph Erich Bopcking. A very in- 
teresting paperon The ostriches of the Western Hemi- 
sphere, from a study of the subject made in the fi>-ld. 
Contained in Scientific American Supplement, No. 
974. Price 10 cents. To be had at this office and from 
all newsdealers. 



SEN); 



for our list of 19 Cats. 
logs of Ittu sin and 
Musical Instruments. 

W. Stoet. 26Central St-Boston. Mass 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Chucks, Little Giant ( 
Drill Chucks L 
Irapro v e d, 
pf\ Oneida Drill | 
- w i - - m\-^-\ Chucks, Cut- 
: &HbwW ting - o fl ft 
t^gjI^K Chucks, Scroll" 
Combination 

Lathe Chucks, Geared 

Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask for catalogue in English, French, Spanish or Oerman. 
First Prize at Columbian Exposition, 1893. 





Sole Agency for the United States. 

Experienced and active Agent wanted by a large 
European firm for the sale of Magnesite Bricks already 
well introduced in this country. Must he a competent 
civil engineer, thoroughly familiar with the Siemens- 
Martin system of manufacturing. References as to 
integrity and competency required. Address 

" MAGNESIA," Box 773, New YORK. 



TJAVE HAD 13 YEARS' EXPERIENCE INTRO- 
J - L ducing Mining and Concentrating Machinery in 
California and the Pacific Coast, and know the trade 
thoroughly. Have large office in San Francisco, and 
wish to handle something of merit on commission 
or otherwise. Correspondence solicited. Address 
VANNER, Room 15, 132 Market St., San Francisco, Cal. 





And 

Stereopticons. 



CRITERION MAGIC LANTERNS 

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution 
of scientific attachments. We make lanterns and views for all kinds of uses. 
&~ Catalogues free. J. B. COLT tt CO.. 16 Beekman St., New York. 
189 La Salle Street, Chicago, Dl. 1140 Market Street, San Francisco, Cal. 



I TELEPHONES! 



If You Want the Best, Send Stamp 
for Our New Catalogue. 

Magneto Bells, Switchboards and 
Parts of Telephones. 

MIANUS ELECTRIC CO., Mianus, Ct. 




WITH 
YOUR 



WORKSHOPS 

With outfits of Barnes Wood and Metal Working 

#S~ FOOT POWER -«* 

Machinery you can successfully com- 
pete with Factories that use steam 
Sower, both in quality and profit on product. 
'he only complete line of such machines 
made. Have stood the test twenty years. 
Send for catalogue. Address: 

W. F. &. JOHN BARNES CO., 
1999 Ruby St.. Rockford, Ills 




Uf an tori One young man with general knowledge 
WW Oil ICU ■ of electricity in every town to do electri- 
cal work. Enclose name of responsible party for 
reference. A. E. CANED Y, 3114 Wabash Ave., Chicago 




AND NO OTHER. 

You Cannot Cut Yourself, 
A Delicious Shave. 

No Skin Disease. 
A Continual Economy. 

Lasts a Lifetime. 
Razor, $2.00. 

Machine and Strop, $1.75. 
Both in one box, $3.75. 
E. LOTHAR SCHMITZ, 1 




ASK TOUR DEALER. 

Reade St., New York. 



HOW SHALL YOUNG MEN BE EDU- 

cated in Applied Chemistry ?— By Peter T. Austen, Ph. 
D„ F.C.S. A valuable paper in which is pointed out tin 
kind and nature of a course in chemistry which will bent 
educate men and enable them to fill the demands made 
by this country. Contained in Scientific American 
Supplement, No. 978. Price lOcents. To be had at 
this office and from all newsdealers. 




up-to-date CLOTHING 

Sold direct to consumers A T LOWEST PKIfBS 
ever before offered. Buy direct from im- 
porters and manufacturers. We ship 
WITH PRIVILEGE OF EXAMINATION. We 
save you from 30 to 50 per cent. A tailor 
fit suit, $3.50. Fall or winter overcoats, 
(5.50. Boys' combination Suits £2 18 
FUR OVERCOATS A SPECIALTY. Send to -day 
forFRKE mammoth catalog. Address 
OXFORD MFC. CO., Clothing Dept. 

344 Wabash Ave., Chicago, III. 



NO^iT 



Y I 



Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
l'JO Pages n ml 110 Superb Cuts added. 

Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection , Iridescent Glass, some points in Photo- 

fraphy, including Hand Cameras, Cane Cameras, etc.; 
ystemsof Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. $4. Half morocco, $5. 

jySeud for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

a«l BROADWAY, NEW YORK. 
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OUOINAUV HATES' 

Inside Page, each insertion. - ' .1 
Hack Page, each insertion. 

%W~ For some classes of Advertisements, Special and 
Higher rates are required. 

The atove are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



COLD FORGED PRODUCT. 

Forged Wood Screw 

Patented May 10, July 19, 1887; Oct. 29, 1889 ; 
Aug. 19, Oct. 21, 1891; April 7 May 12, 1891; 
July 19, 1892. 
Its Advantages nre; 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

i. Inserted easier. 

5. Centralized point. 

fi. Superior holding power. 

7. The screw being Cold Forged, instead 
of Cut, leaves on its entire surface a 
metallic skin. 

VW Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 




ELECTRO MOTOR. SIMPLE. HOW TO 

make. By G. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view ro assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would huve sufficient, power to operate a foot 
lathe or any machine requiring not over one man power. 
with 11 figures Contained in scikntifio American 
SrpPLfMKNT. No. f>4l. i J rice 10 cents. To be bad at 
this office and from all newsdealers. 



W. L. Douclas 

QUAF IS THE BEST. 
VflVt NO SQUEAKING. 

$5. CORDOVAN, 

french&enameliedcalf: 

*4 *3.5° FINE CALF&KANGAROl 

$3.5PP0LICE,3 SOLES. 

$ ,so.*2.W0RKINGMEN<> 

**" EXTRA FINE. "" 

*2. *l. 7 ^ BoysSchoolShqes. 

•LADIES- 

^• $2 - B e ST doNGOl 4 

Si SEND FOR CATALOGUE * 
W'L'DOUGLAS, 
BROCKTON, MASS. 

You can §ave money by wearing the 
VV. L. Douglas $3.00 Shoe. 
Because, we are the largest manufacturers of 
this grade of shoes in the world, and guarantee their 
value by stamping the name and price on the 
bottom, which protect you against high prices and 
the middleman's profits. Our shoes equal custom 
work in style, easy fitting and wearing qualities. 
We have them sold everywhere at lower prices for 
the value given than any other make. Take no sub- 
stitute. If your dealer i-annotsupply you, we can. 





Motor of I ft* Century 

Can be used anytylace, to do any 
work, and by any one. No Boil- 
er ! No Fire ! No Steam! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to eacli indicatedhorse pow- 
er. For circulars, etc., address 

Charter (ias Engine Co. 
P. O. Box m Sterling, III. 



,ANTEI> fORFlNETOOlSiimERYSHop 

-chJese" ch.besly&co: 

andagency. CHICAGO, ILL.U.S.A. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 

L-f-~~— ... - ■— ~~— — _ 



Assignee's 'Forced" Sale 

Owing to the necessity for an immediate 
Reorganization of our business, we must sell a lot 
of new MEDICAL BATTERIES at practically the 

mfaptf&t &$*mL f cost of production - 

ro£SSfjjr7>j^<^|^^Bft They are of the "Dry Cell" type, now so popular, 

""'""" and received the Highest World's Fair Award for 

(GiiBfl W^ " Compactness, Range of Action, Efficiency and Beauty 

■™Iiill(ilWM™a^"'"~ , N £ Workmanship." Each one bears the stamp "Queen 
& Co." and is guaranteed. 

*'Forced Price.'* Should be 

No. 1. TWO CELL*, with connecting cords and handles $3.00 87.30 

No, 2. FOUR CELLS, " " " " " *•<»<» 12.00 

No. 3. SIX CELLS, " " " handles, and accessories 12.00 IS. 0(1 

Not more than three Batteries will be sold to one party (except the trade) at 
these prices. Remit cash with order and save boxing charges. 

Almost our entire stock of Scientific Apparatus, valued at hundreds of thousands 

of dollars, is temporarily offered at far less than regular prices. Ask for circular No. 

620, specify what is wanted, and receive our "Reorganization" figures by return mail. 

QUEEN & CO., Incorporated (J. G. Gray, Assignee), 1015 Chestnut St., Philadelphia, Pa. 





Mistakes in Addition, 

Office Headache, 

and mistakes inllarrying forward 
don't occur where the Compto- 
meter is ueed. It saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great rapidity and absolute 
accuracy all arithmetical prob- 
lems. Why don't you get one I 

Write for Pamphlet. 

FELT 4 TARRANT MFG CO. 

62-56 Illinois St.. Chicago. 



Scientific flook C atalogue 



RECENTLY PUBLISHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
MUNN tfc CO., Publishers Scientific American, 

301 Brondnny, New York* 



DOES THE WASHING SSSSKAw. 50c. 

K^" Mailed Free. 

New Steam Washing Machine 

Fits any boiler. 

Cleans in 15 minutes. 
Agents wanted in every City 
and Town. 

Bolgiano Manufact'g Co. 

BALTIMORE, MD. 




Patented 1S94. 

414 Water Street, 



At s Price 



Bicycles, Watches. Guns, Buggies, Harness, 
Spwing \1achines,OrganB, Pianos, Sales/Tools 
Scales of all varieties and 100U other articles. 
Lists free. Chicago Scale Co., Chicago, 111. 




KODAKS 



$6.00 

tO $100.00. 



The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 

9 Send for fc Rochester, 

ZOata/ouge.l N. Y. 



f ^ADJUSTABLE HOLDERS 

s j/^ INCANDESCENT LAMPS. 

J o.c.white co. Worcester, 

^ SEND FOR CIRCULARS. MASS. 




STEEL, IRON, COPPER, ZINC, BRASS, TIN, 

And all othei* Metals Perforated as Required for Grain Cleaning and Min- 
ing Machinery, Woolen, Cotton, Paper and Pulp Mills, Rice, Flour and Oil Mills, Sugar 
and Malt Houses, Distilleries, Filter Presses, Stone, Coal and Ore Screens, Brick, and 
Tile Works, -Filters, Spark Arresters, Gas and Water Works, Oil, Gas, and Vapor Stoves 
Coffee Machinery, etc., etc. Standard Sizes Perforated Tin and Brass always in Stock* 
THE I1AKIUM.TON «fc KIKG PERFORATING CO., Chicago, 
And 284 Pearl Street. New York. 



BOOKS O N PHOT OGRAPHY 

Cyclopaedic Photographs*? 500 pages, $4.00 

Quarter Century in Photography 4.00 

Wilson's Photographies 4.00 

Photo Engraving. Photo Etching, etc. 3.00 
WILSON'S PHOTOGRAPHIC MAG- 
AZINE. Monthly, illustrated, bright, prac- 
tical $3,041 per year. Sample copy, 10c. 

B^" Send for Book List, Free 

EDWARD L WILSON, 8 5 E 3 w B Y R o°rA D ^Y 



H.P. GAS_ENGINE CASTINGS 

A.F.WEED&CO. 

106 & 108 Liberty St. 
New YorU. 

Castings and Parts 
for Small Engines, 
Boilers, Dynamos. 
Send stamp for 



Illustrated Booklet. 




SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American Supplement can be bad at this office for 
10 cents. Also to be had of newsdealers in all parts of 
toe country. 




Challenge Family 

(Grinder and Polisher 

^^"Grinds everything, from 

CARVERS to NEEDLES, 

(perfectly; Polishes everything 

in use. Fits any Sewing Ma- 

(chine. Price, #1.00- 

Postage, 15c. 

B^" Agents Wanted. 

APPIjETON MFG. CO. 

Desk 5. PM la., Pa., U. S. A. 



THE "CLIMAX" 

Stereotyper and Moulding Press 

"~ combined, for making perfect Cellu- 

loid Stereotypes to be used in 
place of metal stereotypes. Also for 
making Rubber Stamps. Should 
be in use in every printing office. 

See Sci. Am., Dec. 30, 1893. Send for 
circular to 

THE .1. F. W. DORMAN CO. 
217 E. German *t., 

Baltimore, Wd. 
Manufacturers of 
ii Rubber Stamps, Vulcanizers, Stereo* 
type Machinery and Supplies. 





STEAM PACKING 

I .oiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS MFG. CO.. 87 Maiden Lane, N.Y. 



# BULL'S-EYE 

^^ THE NEW KINO OF CAMERA. 

Illustrated in Scientific AMERICAN. March 31st, p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera in the World regard- 
less of price. Prices. $>N to $15. 
J^" Send for Description, with Sample of Work. 
Boston Camera Mfa. Co., 382 Tremont St.. Boston. Mass. 



IFSSOP'S STEEL th b e e u / t ry 

U >- FOR TOOLS, SAWS ETC. 

W» JESSOP U SONS L'S 91 JOHN ST, NEW YORK 



1.W FIBER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 




STARRETT'S 

Adjustable Jaw Gut- Nipper. 

Jaws are detachable, so they can be re- 
moved, ground, and adjusted when worn, 
AH parts case-hardened except jaws. Flat 
spring below cutting edges obviates 
danger of breaking jaws. 

Price, 6 inch M (for music wire) $2.00 

" 6 inch C (for common wire) 2.00 

83?" Illustrated Catalogue Free. 

If Q Qtarrott Manufact'r of Fine Tools, 
ii. 0. OldUCLl, p.o.BoxR Athol, Mass. 



THE ONLY STORAGE BATTERY IN USE IN CENTRAL 
STATIONS OF AMERICAN MANUFACTURE. 



THE ELECTRIC STORAGE BATTERY CO., 



c^> Drexel Building, Philadelphia, Pa. 

(®HL0RIDE ACCUMULATOR. 

V^ ^ >f _^^ TRADEMARK. MVMl. REGISTERED SEPT. 11, 1894. 

^^ta^^<S? Electrical Storage Cells of any Desired Capacity. 

B3?* Catalogues givi/ng Capacities, Dimensions, Weights, Prices, etc., on application. 




I PAID for all kinds of good Second-hand 
I Iron and Wood-Working .Machinery * 

'■ Address W. I\ DAVIS. Rocul.stkk. N. V. 



I Mm U D V Emery Wheels, Grinding Ma- 
IVI CRT,, 



ElWl Ci W\ ¥ t chines and Grinders' Supplies, 
Quick process and large stock. When in a nurrv, 
buy of THE TANITK CO.. New Yoiik City, 
Cincinnati, and Stroudsbuhg, Pa. 



The Kombi 
Camera 

Makes a picture the size of 
this and in any shape you 
please. It is a combined 
camera and graphoscope. 
19£ by 2 in.— weighs 4 oz. 
Goes in any pocket, no tri- 
pod to carry. t3f" Any 
Boy or Girl can use it. 

Will photograph anything 

'"" '~~- or anybody, van he made very profitable. 

The Kombi. complete, $3«50. 
Strip of Film (£5 exposures) -50 
cents additional. 

If not for sale by your photo dealer, the Kombi will be 
sent to any address, postage paid, on receipt of price. 
ALFRED C. KEMPER, £08 Lake St., Chicago 





Universal Lamp Holder. 

Place your lamp just where you want it. 




Trade Supplied. Salesmen Wanted, 
fl^~ Catalogue Free. 

FARIES MANUF'G CO., DECATUR, ILL. 



ICE-HOUSE AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific AmEkican Sup- 
plement, No. .">«». Price 10 cents. To be had at this 
officeand from all newsdealers. 
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The Most Popular Scientific Paper in theWorld 

Only $3.00 a Year. Including Postage. 
Weekly— 5£ Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity.Telecrapby, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription. — One copy of the Scien- 
tific American will be sent for one year- -52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers; six months, $1.50; three months, $1.00. 

CI ubs. —Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN ifc CO., 361 Broadway, New York. 
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This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents thu most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication, 

'Llie most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the. Supplement., 

Price for the Supplement, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check. 

M i:SN »fc CO., 3«1 Broadway, New York. 
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The Scientific American Architects' and 

Builders' Edition is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of ;i variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MtNN »fc CO., Publishers, 

361 Broadway, New York* 
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